


ON THE COVER 


NDIA’S new Bokaro electric gener- 

ating station is as modern as any in 
existence, but it was built by a curious 
combination of new and old sources of 
energy. For some jobs such as heavy 
lifting, its designer and builder, The 
Kuljian Corporation of Philadelphia, 
Pa., used machines, but wherever pos- 
sible native labor was employed. That 
course not only reduced the cost of con- 
struction but also gave needed work to 
hundreds of local residents. Our cover 
picture shows the primitive method used 
for moving and placing earth on an em- 
bankment retaining a waterway leading 
to the plant from the Konar River. 


* 
IN THIS ISSUE 


NDIA is exerting a tremendous effort 

to improve the standard of living of 
her huge population. She is primarily 
an agrarian nation and a producer of 
raw materials and will remain essentially 
~..A that. The current program seeks first 
N ", to increase the output of the land and 
y* then gradually to establish industries 
fee .B that can be based on the abundant agri- 
cultural and mineral wealth. It is a 
manysided program that will require a 
long time to complete. Our leading ar- 
ticle enumerates its salient features and 
describes some of the initial projects. 





ARD rock tunnelers are learning 

that they can in some cases profit- 
ably adopt the roof-bolting technique 
developed by the mining fraternity for 
supporting unstable ground. The drill 
carriage that is well-nigh standard tun- 
neling equipment provided a convenient 
working place for bolting operations in 
the East Delaware Aqueduct driven by 
the New York Board of Water Supply. 
Page 128. e 







ESIGNING engineers strive to re- 

duce or eliminate vibration in most 
of the machines they devise. Neverthe- 
less, vibration has many helpful appli- 
cations in industry, and in many in- 
stances the equipment by which it is 
Produced is air operated. Page 131. 

as 

NTERESTING and beneficial serv- 
ices performed by permanent magnets 
are growing day by day and are found 
4 both homes, hospitals and industrial 
establishments. Page 136. 




















HE eyes of television that never close 
are vigilantly watching over an ex- 
Panding list of industrial operations, safe- 
guardin: valuable equipment and insur- 
mg un\arying functioning beyond the 
Powers of human eyes and hands. TV, 
Conceivd as something other than a 

fam “eans «' diversion, is only now fulfilling 
mm te hoy -s of its originators. Page 139. 
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gram of engineering construction de- 
signed to improve the lot of her peo- 
ple. It is a long-range undertaking of 
such magnitude that it will require dec- 
ades to complete, but a good start has 
been made. The effort has even borne 
some fruit, including the $35 million 
Bokaro steam-operated power plant in 
the Damodar Valley which was put in 
service on February 22. 

When India gained her independence, 
the national leaders took a close look 
at their country to see where it stood, 
where it might hope to go, and how it 
might best expect to get there. This 
examination showed them, among other 
things, that the per capita income was 
only $56 a year and that the nation 
was annually spending abroad up to $600 
million for food and cotton to keep her 
people from starving and her textile mills 
running. 

After considering how the situation 
could be ameliorated relatively soon, it 
was decided that for the time being an 
attempt should be made to double the 
individual income and to increase crop 
production enough so that the huge sums 
paid year after year to the United States, 
Canada and Australia for wheat, rice, 
cotton and other commodities could be 
kept at home. When possible ways of 
accomplishing these goals were sought, 
attention was soon focused on the coun- 
try’s river system. Here, it was plain 
to be seen, was India’s greatest resource 
and one that, through proper multipur- 
pose development, could be made to 
provide food and revenue for the agrar- 
ian population, as well as raw materials 
and power for industry. 

India’s climate favors all-year farm- 


[ex is entering upon a huge pro- 
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India Builds 
for Self-Support 


Her River-improvement Program 


the Largest Ever Attempted 


>.> H. Vivian 
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CONTRAST dn 
Many of India’s plows are drawn by draft animals, much as in Biblical times. be « 
However, the plow seen at the top is an improved one introduced by the Agri- larg 
cultural Research Institute in 1949. It consists of the bottom sections of two con- effo 
ventional plows held together by an iron framework and pulled by means of a Gov 


single central beam. It reportedly does twice as much work as older types and 
is more stable and hence easier to hold. The other picture shows modern trac- 
tors breaking ground in Patheri-Khurai. cent 


ing. In almost every section the annual carrying out the most gigantic river- 
rainfall is sufficient to support plant valley development program ever at- 
growth, but nine-tenths of the precipi- tempted anywhere. 
tation is confined to the short monsoon The possibilities open to the planners 
season and runs off in floods, washing are, in fact, so great and so varied that 
away badly needed crops, eroding the it was difficult to know just where to 
land and doing much property damage. begin. An over-all survey disclosed that 
The streams’ combined yearly flow often Nature has provided the essentials for 
reaches 1300 million acre-feet—enough fully 160 projects. If all could be under- 
to cover Texas to a depth of 8 feet. taken simultaneously they would in- 
It is equally fortunate that the moisture crease the power-generating capacity by 
is fairly evenly distributed, one or more 10 million kilowatts and put irrigating 
rivers passing through nearly every prov-_ water on enough additional land to boost 
ince or major state. food production by 10 million tons ai 
India already has 50 million acres un-_ nually. It would manifestly be imp0o® 
der irrigation—more than any other na-__ sible, however, to finance such a Pro 
tion—but so far has brought water only gram in its entirety at one time, espe 
to areas that are comparatively easy to cially when it is considered that ° sub- 
reach and done little towards control- stantial percentage of the total outlay 
ling the floodwaters flowing to the sea. would be in foreign money needed to 
She now proposes to do these things by pay for supplies, equipment and tech- 
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f on power development. 


nical services from abroad. Moreover, 
there would not be a sufficient engineer- 
ing and labor force available to do the 
work involved, and the requirements of 
gme key materials such as steel and 
cement would run into fantastic figures. 

Consequently, it was decided to tackle 
the job piecemeal under a series of 5- 
year plans. To proceed in an orderly 
fashion, a Planning Commission was cre- 
ated and first met on March 20, 1950. 
Sixteen months later an outline of the 
first 5-year plan was issued and put into 
effect almost immediately. It is moving 
along at an encouraging pace and stead- 
ily gaining momentum. 

To begin with, 46 of the 160 projects 
were selected for preferred attention, 
with emphasis on those that would yield 
food grains quickly. Behind this de- 
cision was the reasoning that it was nec- 
essary to supply more food, raw materi- 
als and electricity before the establish- 
ment of more industries to increase em- 
ployment and the national income. Stress 
was therefore placed on irrigation and 
Further study 
made it clear that 46 undertakings would 
be too big a first bite, and the plan as 
finally revised and adopted by the In- 
dian Parliament on December 25, 1952, 
lists 23 major projects grouped under 
three headings, as follows: 

Irrigation and power, agriculture and 
community development; transport and 
communications; and social services, 
employment and miscellaneous. The to- 
tal cost is estimated at 20,687 million 
rupees ($4,350,000,000). Of this sum, 
irrigation and power are given the high- 
est allotment, $1,178,000,000; transport 
and communications are in second place 
with $1,043,110. 

Just how much of this program can 
be completed in the time set depends 
largely upon the success of the financing 
efforts. It is figured that the Central 
Government and the various state gov- 
ermments can provide close to 70 per- 
cent of the total fund from existing 


sources of revenue, and it is hoped that 
external credits can be obtained for the 
balance. In fact, approximately $328 


million has already been received. If 
these steps fail, taxation and deficit fi- 
nancing may be called upon. The United 
States Government is furnishing $50 mil- 


lion for eleven specific purposes enumer- 
ated in a series of agreements drawn up 
last June by the Technical Cooperation 
Administration of the Department of 
State. India is to contribute $86 million 
in rupees. The United States funds were 
allotted as follows: 


INDUSTRY 


The picture at the top shows workers 
in the factory of Hindustan Aircraft, 
Ltd., assembling a Pratt & Whitney en- 
gine. Directly above is the nearly com- 
pleted Bokaro generating station with 
smoke issuing from one of its stacks 
(the fourth one had not been erected). 
At the left is a view of part of the 
Sindri fertilizer factory, with its power- 
house cooling tower in the foreground. 
The plant is producing more than 1000 
long tons of ammonium sulphate"daily. 








GOVERNMENT OF INDIA PHOTO 


DIVERSION TUNNEL, BHAKRA DAM SITE 


One of two 50-foot-diameter bores for the diversion of the Sutlej River during 
the rearing of Bhakra Dam, on which work is now underway. The Bhakra-Nangal 
Project, when completed, is designed to generate 400,000 kw and to irrigate 


3,600,000 acres of land. 


Community development, $8,671,000. It 
was also agreed that America would provide 
some technicians and supplies with a view 
to increasing agricultural production and 
improving the living conditions of 12 million 
Indians in 16,500 villages. 

Tube wells for irrigation, $13,700,000. 
This undertaking contemplates the drilling 
of about 2000 deep wells each capable of 
yielding enough water to irrigate 500 acres 
in the Gangatis Plains in Bihar, Uttar Pra- 
desh, the Punjab and Pepsu. 

River development, $4,784,000. This 
money was earmarked for use in building 
Hirakud Dam, one of three barriers planned 
for the development of the Mahanadi River. 
The structure will store water to generate 
400,000 kw of electricity, to irrigate two 
million acres and also to provide a 380-mile 
navigable waterway through Orissa to the 
Bay of Bengal. 

Fertilizer imports, $10,650,000; iron and 
steel imports for agricultural purposes, $8,- 
350,000; fisheries, $2,462,000; locust control, 
$230,000; soil surveys, $200,000; village- 
worker training, $166,000; forestry research 
and desert afforestation, $104,000; malaria 
control, $648,000. 


The largest proportion of the 5-year- 
plan expenditures for transportation and 
communication will go towards railroad 
rehabilitation, and sizable contracts for 
cars and locomotives have already been 
placed abroad. The rail lines, which are 
run by the government, are expected 
to supply most of the funds they will 
spend. The plan also envisages con- 
structing 450 miles of new highways and 
43 large bridges, improving 2200 miles 
of roads, and adding aircraft and ships 
to current fleets. The river-development 
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Its estimated cost is $273 million. 


projects will, it is calculated, bring 844 
million acres of additional land under 
irrigation by 1956. The goal is to raise 
61.6 million tons of food grains in that 
year, 7.6 million tons more than in 1951. 





In the industrial division, it is pro. 
posed to let private companies stang 
most of the cost of expansion, which jg 
estimated at $499 million. Major ey. 
penditures in capital-goods lines will he 
invested in facilities for manufacturing 
iron and steel, aluminum, cement, fer. 
tilizer, heavy chemicals and industrial 
alcohol and for refining petroleum. | 
the matter of consumer goods, plants 
for turning out paper, rayon, and drugs 
are projected. It is expected that both 
these fields will attract some foreign pri 
vate capital, and the Burma-Shell and 
Standard-Vacuum companies have al. 
ready agreed to build refineries. Other 
specific industrial establishments listed 
and now either in the planning or con- 
struction stage include an instruments 
factory in Calcutta, a telephone-cable 
works in West Bengal, the Vizagapatam 
shipyard in Madras, a machine-tool plant 
in Delhi, a factory near Poona for the 
production of penicillin and a foundry 
in Himachal Pradesh. 

Although the first 5-year plan is sup- 
posed to have started in 1951, some of 
the projects embodied in it were actually 
put underway sooner. For that matter, 
India has been trying for a long time 
to work out such a program, but in- 
ternal conditions were against it. Under 
the terms of the Government of India 
Act of 1935, each political subdivision 
was given authority to develop the water 
resources in its own territory almost as 
it wished. This resulted in schemes de- 
signed purely for local benefit, without 
regard for the interests of neighboring 
states. 

In an effort to correct this situation, 






























































































































MODEL OF BOKARO STATION 


Coal, which the completed plant will consume at a rate of 200 tons per hour, 
is transported from nearby strip mines either by aerial ropeway or railroad. 
At the powerhouse it can be added to the stockpile shown at the bottom or put 
into station bins for immediate use. The outdoor switching station is at the right 
of the building and the water intake channel angles off at the top. The model 
was prepared by The Kuljian Corporation, the plant’s designer and builder. 
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the Central Water Power, Irrigation and 
Navigation Commission was created in 
1945 and gradually became the chief co- 
ordinating agency for the development 
of the waterways. It introduced the 
principle of treating each river system 
gs a unit regardless of the boundaries 
of political subdivisions, as is common 
practice in the United States, Canada 
and many other countries. 

Obviously, considerable planning had 
been done and some construction begun 
by the time the initial 5-year plan came 
into being. The Damodar Valley scheme, 
for instance, had been launched in 1948 
with the formation of a corporation mod- 
eled somewhat after the TVA in the 
United States. A start had also been 
made on the industrial program, especi- 
ally on the erection of establishments 
tied in with the underlying theme, name- 
ly, increasing the food-raising capacity. 
In this category is a large fertilizer fac- 
tory at Sindri in Bihar that began to 
operate in March, 1952. Erected at an 
outlay of $48 million met with British 
and American assistance, its power plant 
not only generates enough current for 
its own needs but also a surplus that 
is put to good service in the surrounding 
area. “ 

Also well on the way to completion 
is the first newsprint mill which is located 
at Chandni in Madhya Pradesh and 
scheduled to go into production by mid- 
year. To cost $10.5 million, it will turn 
out 30,000 tons annually—reportedly 
about one-third of the nation’s require- 
ment of this grade of paper. 

Enough has been done on the river- 
control program to give an idea of the 
benefits to be expected. During a drought 
in 1951 a rubble-masonry dam that had 
been built on the Mayurakshi River in 
West Bengal, together with 300 miles 
of connecting canals, supplied water to 
save crops on 80,000 acres. By 1952 
the acreage under irrigation had been 
increased to 125,000 and there was suf- 
ficient water available to raise two crops. 

Four of the principal river-develop- 
ment projects that are being financed 
mainly by the Central Government are 
the Damodar Valley Corporation plan 
and the Hirakud, Harike, and Bhakra- 
Nangal schemes. The one mentioned 
last will include the Bhakra Dam, a 
straight-gravity concrete barrier that is 
designed to rise 680 feet. Only Hoover 
among existing dams reaches a greater 
height (726 feet), but higher ones are 
under construction in Switzerland. Bha- 
kra Dam: will be reared in a gorge where 
the Sutiecj River cuts through the Naina 
Devi mountain range at a point 220 
miles north of Delhi. It will be de- 
scribed more fully in a later article. 

The Damodar Valley program calls 
for the rearing of nine dams on the 
fiver and its tributaries, with appurte- 
nant hy jroelectric stations having a to- 
tal capa ity of 195,750 kw. However, as 
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WORK PROVIDED FOR NATIVES 


To spread employment and thus contribute to the general welfare of the local 
communities, it is intended to use native labor whenever it is of advantage, 
economically or otherwise, to do so. In line with this guiding policy, 2800 na- 
tives were employed on the Bokaro Station when construction was at its height. 
They worked under native supervisors who had been trained by the Kuljian 


organization. 


During the excavation of the site, 600. coolies transported rock 


in baskets balanced on their heads. Natives also cut sandstone for samples of 


random Ashlar, a task at which they are skilled. 


In both instances there was 


not available a better or cheaper way of doing the work. 


it was realized that it would take con- 
siderable time to bring these works into 
service, and as there was an immediate 
need of power in the area, it was decided 
to construct a thermoelectric plant at 
the outset, especially as some of the en- 
ergy generated by it could be used in 
building the river structures. 

The 330-mile-long Damodar Valley is 
the most highly industrialized section 
in India. In it are her locomotive fac- 
tory, the Sindri fertilizer plant, cement 
mills and two important iron and steel 
works. Within its confines or close by 
are also the country’s richest mineral 
resources, including three-quarters of the 
coal reserves, 85 percent of the world’s 
best mica, and large deposits of iron, 
bauxite, manganese, limestone, copper 
and chrome. The exploitation of these 
resources through existing or new facil- 
ities will be aided by the provision of 
more power. Meanwhile, work is going 
ahead on the dams and their power- 
houses and on 1550 miles of irrigation 
and drainagé canals that will serve one 
million acres of farmland in West Bengal. 

The Bokaro plant will eventually 
house four 60,000-kw turbogenerators. 
One was put in use in February and 
two more are being added this spring. 
The fourth will be installed some time 
in the future. The station is one of the 
largest in Asia and has the highest oper- 
ating pressure of any in the Far East. 
Each of its General Electric generators 


is supplied hourly with 300,000 pounds 
of steam at 895 psi pressure and 910°F 
total heat by two Combustion Engineer- 
ing-Superheater boilers. 

Coal dug in strip mines 2 miles away 
is brought to the plant either by an 
aerial ropeway or railway cars and is 
pulverized before use. For each boiler 
there are two pulverizers from which 
the fuel is fed to four burners. Although 
firing is done with coal only, heavy oil 
is available for igniting the burners and 
keeping them functioning in case of hang- 
ups in the coal-feeding mechanism. The 
ratio of fuel to combustion air that will 
give optimum results is automatically 
maintained by an air-operated control 
system. The coal has a maximum ash 
content of 31 percent. Both bottom ash 
and fly ash are removed by a hydraulic 
system designed to handle 300 tons an 
hour and are transported to a fill area 
near the powerhouse. 

Water required to operate the plant 
is obtained from the nearby Konar River 
and will total 250,000 gpm when all the 
generating units are functioning. It is 
diverted by a low dam into an intake 
channel 1200 feet long and of sufficiently 
large cross section or capacity to serve 
as a settling basin. That is necessary 
because of the pronounced turbidity of 
the water during the monsoon season 
when the river rises as much as 20 feet. 
Near the station the channel leads into 
a tunnel at the entrance of which are 
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BOKARO CONSTRUCTION SCENES 


Pictured at the top are natives building forms preparatory view shows the turbine rotor of No. 3 generating unit in 
to concreting the channel through which cooling water place. The station was put in service in February and will 
now flows to the plant from the Konar River. The other eventually house four 60,000-kw turbogenerators. 
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BOILER FEED PUMP 
Each 60,000-kw generator at Bokaro is supplied with steam by two boilers and 
each pair of boilers has three water feed pumps. Two are in continuous oper- 
ation and the third is a spare. One of the nine identical pumps in this service 
is shown here. It is an Ingersoll-Rand 8-stage unit with a rated capacity of 700 
gpm against 1150 psi pressure. Its driver, at the left, is a General-Electric 700-hp 


totally enclosed water-cooled motor. 


divided screens to keep out trash. Most 
of the river water used is required for 
the condensers in which the steam ex- 
hausted from the turbines is returned 
toits original state. All water discharged 
from the powerhouse flows into a tunnel 
that runs under the building for its full 
length and delivers it to a control struc- 
ture 1200 feet away. From there it is 
diverted to the river normally at a point 
above the dam but below it during the 
dry season when it is recirculated after 
cooling by contact with the air. Water 
for drinking and for sanitary facilities 
is obtained from the village of Bokaro. 
Water for raising steam is taken from 
the discharge tunnel and clarified and 
softened prior to use. The feed-water 
cycle is a closed one, and only enough 
water is added to compensate for evap- 
oration and other losses. Condensate 
and make-up water is fed to the boilers 
by Ingersoll-Rand unit-type, rotor as- 
sembly 8-stage boiler-feed pumps, each 
of which has a capacity of 700 gpm 
against 1150 psig pressure and is driven 
by a General Electric 700-hp totally en- 
closed water-cooled induction motor. 
There are three pumps for the two boilers 
serving each generating unit—one for 
each boiler and a standby. 
_The station proper is 170x450 feet 
'n ground dimensions and its main roof 
8 118 feet above the basement floor. 


RATION PHOTO le 

t is constructed of steel and designed 
saad to sustin all normal loadings and to 
; Withsta 
will é 


d wind forces and possible earth- 


quake shocks. 


Four steel stacks—one 
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for each pair of boilers in the ultimate 
8-boiler installation—are self-support- 
ing. The operating floor is of reinforced 
concrete and the upper platforms are 
removable metal gratings. A 15-ton 
gantry crane moves on a 360-foot out- 
door runway with a 40-foot span. Con- 
duits to handle the runoff from the tor- 


rential rains experienced seasonally range 
in diameter from 4 to 15 inches. The 
inner face of the station’s east wall, 85 
feet high and extending the full length 
of the structure, will be decorated with 
a series of murals depicting the history 
of the Bokaro region. 

The site of the plant, which is about 
200 miles northwest of Calcutta, was 
selected from among eight that had been 
examined by Indian geologists R. K. 
Sundaram and G. C. Chaterji. They 
had also tested stone from seven quar- 
ries for possible use as concrete aggre- 
gate and drilled at five points on the 
Konar River to determine the best lo- 
cation for the barrage to impound or 
divert the station’s water supply. Thir- 
ty-six families in the construction area 
were displaced and allotted plots for 
homes in a new village provided for them. 

The Bokaro Station was designed and 
constructed by The Kuljian Corporation, 
an American concern that does an in- 
ternational business and has built some 
65 power plants on four continents. 
Plans were drawn in its home offices on 
Broad Street, Philadelphia, Pa., unique- 
ly located in the former Widener brown- 
stone mansion that was erected in an 
earlier era at a reputed cost of two mil- 
lion dollars. Construction was super- 
vised from the firm’s Calcutta office and 
by staff men on the job, with Hrand 
H. Levonian, Kuljian vice-president in 
charge of the project. Kuljian will oper- 
ate the station for a year. At the end 
of that time Indian personnel will be 
familiar enough with it to take over. 
Eleven of the group came to America 
for training by Kuljian and General Elec- 
tric Company. 





FUTURE PLANT OPERATORS 


Eleven graduate engineers were sent to the United States for ten months of in- 
struction that would qualify them to operate the Bokaro power plant. They are 
shown here in The Kuljian Corporation’s main office in Philadelphia with H. H. 
Levonian, Kuljian vice-president, who had charge of the planning and construc- 


tion of the $35 million station. . Left to right: 


O. P. Gupta, N. K. Chowdhury, 


Mr. Levonian, B.-N. Banerjee, I. N. Das, S. P. Batra, M. W. Goklany, K. M. Chin- 
nappa, S. K. Dass, V. J. Rao, S. K. Mukherjee, Bose Mullick. 
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Method Developed in Mining Industry 
is Employed Successfully in 
New York Water Tunnel 


J. C. Pieree 





the foreground by steel channels each bolted to the roof in two places. 


Pinning Up 
an Aqueduct Roof 


ILLUSTRATIONS FROM U.S. BUREAU OF MINES 


TWO TYPES OF SUPPORT 
The farther tunnel section is supported by conventional steel sets and that in 


The 


contrast in methods is marked, and it is easy to see that bolting saves time and 


money wherever conditions are favorable to its use. 


the tunnel has been gunited. 


NY means used industrially to 
Az lives and to prevent crip- 

pling injuries should be of interest 
to us all. Now available are some sig- 
nificant results obtained with special 
bolts by which the roofs of mines and 
of other workings below ground are con- 
solidated and made self-supporting. 
Whereas the mining industry was the 
first to apply the technique of roof bolt- 
ing or “‘pinning”’ on a wide scale, it is to- 
day also serving to overcome dangerous 
conditions in other fields in the United 
States where men must venture under- 
ground for their livelihood. This article 
deals with an extensive experiment with 
suspension roof support in a tunnel and 
is based on a report, entitled Roof Bolt- 
ing the Delaware Aqueduct (Information 
Circular 7652), prepared by D. H. Platt 
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The roof-bolted area of 


and published recently by the U. S. 
Bureau of Mines. 

The experiments were conducted in 
the East Delaware Tunnel, which is lo- 
cated in relation to the entire aqueduct 
system in the accompanying map. That 
bore underruns some 25 miles of the 
Catskill Mountains between Pepacton 
and Rondout reservoirs in New York 
State and involves four contracts held 
jointly by Walsh Construction Company 
and B. Perini & Sons, Inc., under the 
authority of the City of New York Board 
of Water Supply. 

Roof falls are the No. 1 killer in the 
mining industry, but not one fatality 
nor one lost-time accident was attribut- 
able to that cause in the course of a 
year in the East Delaware Tunnel in 
which 124,350 pins were installed to sup- 
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LONG WAY TO WATER 

New York City’s cup is filled from trib- 
utaries of the Hudson and Delaware 
rivers via the Catskill and Delaware 
aqueduct systems. The East Delaware 
Tunnel discussed here is at the upper 
left and runs from Pepacton Reservoir 
to Rondout Reservoir, dropping 303 feet 
in the 25 miles. The average cover 
over the bore is 1060 feet. Vertical 
shafts were sunk at two intermediate 
points to facilitate tunnel driving. 


port more than 65,000 linear feet of 
roof. One reason for the good record 
is that bolts can be applied much closer 
to the face than can steel sets, thus 
giving the workers protection most of 
the time they are underground. Fur 





























thermore, ventilation is better in areas ( 
where conventional steel supports are 
replaced by bolts, which are rarely dis- 
turbed by blasting close to the heading 
and are not dislodged or weakened by 
moving equipment. Unlike other re 
taining members, they do not have to ¢ 
be removed for pouring concrete linings § | 
and therefore obviate the hazards in- 
cident to working beneath unsupported 
roofs during form setting. 

The economic advantages of roof bolt- ¥ cor 
ing in the East Delaware Tunnel like- § der 
wise proved to be manifold. It saved clo 
a large amount of vital steel that would per 
otherwise have been needed, and it 8§ anc 
estimated that for every foot of arch or, 
poured approximately % cubic yard les § anc 
concrete will be required because of few: ¥ of 
er voids due to the sloughing of rock § ang 
over steel supports. Transportation o § kee 
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ROOF BOLT 
Shown is the split-rod-and-wedge type 
bolt or pin that was used in the East 
elaware Tunnel and made in the con- 
tractor's shop. 








Conventional retaining structures to un- 
derground locations and storage places 
close to points of application is an ex- 
pensive item. Not so with roof bolts 
and accessories, which are never bulky 
or of hich unit weight. Increased clear- 
ance inside the bore through the absence 
of posis or columns makes for easier 
and spe dier operations and better house- 
keeping in the working area. All this 
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DRILL-CARRIAGE SETUP FOR ROOF BOLTING 





a ee 
ov Support. 


Sl rea 


The elevation sketch (right) and a section of it at A-A show how the bolting 
equipment was mounted on the jumbo that was used to advance the bore. One 


of the two 


drifter drills on a crossarm is putting in a bolt hole while the other 
holds an air-powered impact tool in nut-tightening position. 


The drills also 


served to drive the bolts to security in the holes and to hold the steel plates in 
place until they were pinned to the roof. The top three of six drifters (not shown 
here) at the front of the carriage were swung upward vertically to drill the holes 


adds up to high over-all efficiency and 
lower cost. 

The vast Delaware Aqueduct System 
traces its beginning to a time early in 
this century when Greater New York 
had a population of four million and 
was expanding at the rate of about 115,- 
000 annually. Realizing that large and 
dependable sources of water had to be 
provided to keep pace with this growth, 
the State Legislature created the Water 
Supply Commission in 1904-1905, em- 
powering the City of New York to take 
care of its future water requirements. 
Not long thereafter the system was de- 
livering water from the Catskills to the 
metropolis. According to the 1950 cen- 
sus there were 7.9 million people in the 
city (in 1947 consumption reached 1,- 
160,000,000 gallons a day or about 147 
gallons per capita), and with a popula- 
tion of 8.5 million persons expected by 
1960, water resources must be continu- 
ally augmented. The East Delaware 
Tunnel is the most recent project under- 
taken to increase the supply. 

Roof bolting has not been generally 
accepted by underground men, and the 
officials responsible for the welfare of 
the workers and progress on the East 
Delaware Tunnel were justifiably cau- 
tious. There is some ground that can- 
not be supported by this means, and 
the Bureau of Mines warns against using 
the technique in rock structures of ques- 
tionable character. During the summer 
of 1950 a few bolts with small bearing 
plates were tried in restricted, isolated 
areas. Although the results were not 
satisfactory, the authorities concerned 
were not oblivious to the merits of sus- 


for‘the suspension supports immediately back of the face. 





pension roof support, and a thorough 
study was made of all available infor- 
mation on the subject. That was fol- 
lowed by a preliminary experimental pro- 
gram. 

For the test, four sections of the bore 
were chosen as representative of the 
shale and sandstone formations encoun- 
tered or apt to be encountered by the 
tunnelers. They vary in length from 
226 to 449 feet and are located at points 
ranging from 2694 to 7053 feet in from 
the outlet portal. The supports decided 
upon were 9-foot steel railroad ties at- 
tached to the roof by two 6-foot-long 
slit-rod-and-wedge-type pins or bolts 144 
or 14% inches in diameter. Anchoring 
wedges were of the same width, 6 inches 
long and tapered from % inch to the 
thinness of a feather. Slots in the bolts 
to accommodate the wedges were 9 inch- 
es long. 

In addition, approximately one hun- 
dred and fifty 6x'4-inch channel plates 
4 feet long were each secured by one 
pin within 1500 feet of the tunnel portal. 
And at isolated points between the prin- 
cipal test sections were installed about 
170 of the 9-foot steel ties, the bolts 
used being the same throughout. In 
all cases, the supporting members were 
placed roughly parallel to the direction 
of the 1344-foot-diameter bore. 

Early in the research program the 
single-bolt plates were discontinued for 
9-foot steel railroad ties installed in sets 
of four on approximately 30-inch centers. 
These bearing plates were 5/4 inches 
wide and considerably strengthened by 
a deformed central section 1 inch deep. 
They were slotted about 10 inches from 
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CLOSE VIEW OF SUPPORTS 
The pieces shown are standard steel railroad ties designed for mine and tunnel 


service. 


They answered the specifications for roof bolting in this instance and 


required only the cutting of a 44x2-inch opening about 10 inches from each 
end. The angular washers made it possible to tighten nuts even though holes 


for the bolts had not been drilled perpendicular to the surface. 
was taken before the roof was gunited. 


each end for the bolts, and the distance 


between the ends of succeeding ties was 
about 3% feet. 

Drilling of the 5-foot 9-inch anchor 
holes was done with a power-feed drifter 
on a 6-foot column with crossbar and 


saddle. This assembly was mounted on 
the deck of a flatcar which was clamped 
to the rails when in service and per- 
mitted putting in the four holes radially 
across the roof. Upon completion of 
the drilling cycle each bolt was driven 
firmly in position by the drifter, using 
a drill rod tipped with a dolly that fit 
over the threaded end of the bolt. An- 
other drill rod, equipped with a saddle 
shaped to fit the tie, was then inserted 
in the drifter to hold one end of the 
tie over the bolt until the 3x4-inch steel 
washer was inserted and the nut partly 
run. The flatcar was then moved under 
the opposite end of the tie, a hole was 
drilled through the slot, and the cycle 
of operations was repeated. Subsequent- 
ly all nuts were tightened by a hand- 
held air-powered impact wrench. After 
a 50-100 foot section was completed in 
this manner, a layer of Gunite 34-inch 
thick was applied. 

By May, 1951, there was no longer 
any doubt about the advantages of roof 
bolting on this job, and recommenda- 
tions by the Bureau of Mines to apply 
the method more extensively in the tun- 
nel were approved by the New York 
Department of Labor and the City of 
New York Board of Water Supply. A 
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The picture 


new set of specifications was put into 
effect, and the contractor made plans 
to install the retaining members at the 
headings. Bolts of the same type and 
length were used, but they were 1 inch 
in diameter, the threaded end was 5 
inches long and the slot 6 inches, or 1 
and 3 inches shorter, respectively. Two 
kinds of supporting plates were speci- 
fied: 6-inch channels 5 feet long and 
9-foot steel ties. 

Track-mounted jumbos carrying six 
drills were being used to advance the 
tunnel. For roof bolting, these carriages 
were provided with two horizontal cross- 
arm assemblies which were welded to 
tubular uprights and arranged parallel 
to the long axis of the jumbos. The 
crossarms were about 18 inches above 
the upper deck and well behind the drills 
working at the face. Each was equipped 
with two drifters, and a flatcar pulled 
behind the carriage carried everything 
the crews needed for the work and had 
an upper deck on which the men could 


stand comfortably to test and 
the bolts. 

After roof bolting and tunneling had 
been codrdinated, the sequence of op. 
erations was as follows: With the jumbo 
at the heading and drilling staricd, roof 
bolts that had been set during the pre. 
vious round were tightened from the 
upper decks of the carriage and the flat. 
car. The drifters were then mounted 
on one of the crossarms and two holes 
were drilled about 5'4 feet from the 
tunnel-line center to a depth of 5 feet 
10 inches. One drill was used to put 
in the second hole for one plate and 
the other to drill the first hole for the 
next plate. Each hole was then sounded 
manually by tapping with a bolt to de. 
termine whether the formation was suf- 
ficiently solid to anchor the wedge ge- 
curely when driven in by the drifter, 
as previously described. With the sup- 
porting members in place, the nuts were 
tightened with an air-powered impact 
wrench held by one of the drifters by 
aid of an extension that fit the drill 
chuck. 

Both drifters were next elevated to 
drill the next two holes approximately 
2% feet nearer the center line of the 
tunnel, after which the cycle was re- 
peated. Subsequently the drifters were 
shifted to the opposite side of the jumbo 
to put in two more sets of holes, and 
so on. But it was not possible with 
the crossarms to install roof bolts close 
to the face. That was accomplished by 
the three top drifters on the drill car- 
riage. Elsewhere on the project, stopers 
were mounted on the upper deck of a 
jumbo to place the bolts and supporting 
channels or ties about a foot from the 
heading. Otherwise the operating cycle 
was the same. As the work progressed, 
frequent spot checks were made of bolt 
tension with torque meters, and Gunite 
was applied to prevent minor roof falls 
or slaking, a characteristic of shales and 
sandstones when exposed to air and mois- 
ture. 

According to the Bureau of Mines 
report, many factors contributed to the 
success of the undertaking and should 
be considered where roof bolting is cor- 
templated for similar projects. The most 
important of these are investigation of 
available data on the subject and of the 
problems involved before formulating 
specifications, and continual inspection 
and supervision of the work. 
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PROGRESS FROM MAY 8, 1951, TO MAY 20, 1952 
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GIVING THINGS THE SXAKES 


There Are Places Where Some Jiggling Helps 


Robert James 


IN A FOUNDRY 


Vibrators located on sand chutes leading from overhead storage bins (white 
arrow on Bin 17) assure free flow of the material. The valve on each vibrator 
is interconnected with the bin’s release gate and goes on and off automatically 
as the gate opens and shuts. This prevents packing of the sand should the vi- 
brator continue to operate when the gate is closed. Jolting machines of various 
types (lower right and left) are also used in foundries to consolidate sand around 
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molds in forms. Most of them are air-powered. 


machinery he has tried to elimi- 

nate vibration. That he has been 
successful to a large degree is shown, 
among other things, in the running char- 
acteristics of huge centrifugal pumps and 
blowers which operate smoothly and 
without vibration at very high speeds. 
Yet there are many cases today where 
it is a good thing to induce a bad case 
of the jiggles, and modern pneumatic 
vibrators are performing this task in 
ever-widening branches of industry. 

The materials-handling field has taken 
over vibrators for its own—is utilizing 
them to break loose arches formed in 
bins and hoppers, to prevent clogging 
of chutes and pipes and to shake down 
stanular material of different kinds in 
packaging it. In the founding industry 
they serve to pack the sand cores re- 
quired to shape the interiors of cast- 
ings, to remove unbaked cores from their 
molds and to free cores from finished 
castings. And the construction trade 
finds tiem very helpful in screening ag- 


| ve since man began to build 
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gregates and in vibrating concrete to 
improve the appearance of the structures 
and to give them added strength. 
The history and development of vi- 
brators are interesting in scope, covering 
many fields and attempts to provide 
substitutes for equipment used but not 
designed for that purpose. Since man 
began to pour concrete in forms he has 
tapped their sides so that the material 
would flow into and fill all the voids. 
At first this was done to insure a better- 
looking product, and it was not realized 
until later that vibration also strength- 
ens concrete by reducing honeycombing 
and saves money by permitting place- 
ment of a mix with a lower ratio of 
cement and water to aggregate. 
Before pneumatic vibrators were avail- 
able, foundrymen just naturally shook 
molds by hand to compact the sand, 
tapped their sides gently and repeatedly 
to remove cores, and shook the finished 
castings vigorously to loosen the sand. 
In mines and quarries, when chutes or 
hopper cars jammed for one reason or an- 


HELPS IN PACKAGING 


A vibratory table is frequently used for 
such work as putting pills in small bot- 
tles, filling cans with powdered mate- 
rials and packing small parts, boxes or 
bottles in cartons. The table shown is 
provided with one of Cleveland Vibra- 
tor Company’s standard vibrators which 
operate at frequencies of from 800 to 

per minute. The filter and air- 
line oiler attached to the underframe 
are recommended equipment. From 
4 to 40 cfm of air at around 80 psi 
pressure is required, depending on the 
size of the table. 


other, a broad-shouldered worker struck 
the sides with an 8-pound double jack, 
aiming the blows with a well-selected 
burst of profanity at the cussedness of 
inanimate things. 

It is not known when mechanical vi- 
bration was first applied, because the 
man responsible probably did not grasp 
its significance. Records do indicate, 
however, that ‘‘tables for the vibration 
of sundry objects” were in service in 
England and continental Europe during 
the mid-1800’s. They were described 
as spring-mounted platforms connected 
by a rod to a short-throw, high-speed 
crank and were used in foundries and 
in-plant concrete-casting rooms. 

Until the 1870’s, those tables were 
about the only mechanical vibrators in 
existence. Air-operated rock drills (at 
first steam-powered) were subsequently 
developed by Burleigh, Ingersoll, Ser- 
geant and Rand, and with the widening 
application of those machines in mines 
and quarries and on construction jobs 
men noticed the natural tendency of the 
moving element to: vibrate and began 
to take advantage of that characteristic. 
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OLD AND NEW CONCRETE VIBRATORS 


At the right is shown an Ingersoll-Rand chipping hammer vibrating forms during 
concrete pouring operations at Shasta Dam. A plain-end steel was used and 
performed satisfactorily, though the tool was not recommended for the service. 
This type of ‘jury rig’’ was hard on the forms, but was used as recently as 1939. 
In. the other picture, Ingersoll-Rand vibrators are compacting concrete on a 
recent bridge construction job. When vibrated internally, concrete flows like 
a liquid and fills the forms completely. Air rises to the surface and honeycomb- 
ing is eliminated, resulting in a dense, wear-resistant mass that bonds well with 


reinforcing steel. 


These vibrators are made in two sizes which, with handles, 


weigh 23 and 45 pounds each. When supplied with air at 90 psi pressure they 
operate at frequencies of from 6000, to 9000 per minute. 





With the advent of chipping hammers 
and other pneumatic tools, the practice 
of using them as vibrators spread. Even 
today many “jury rigs’’ made up of pis- 
ton-operated air tools are serving in that 


capacity. However, they are not in- 
tended for that purpose, and the practice 
of letting them expend their energy upon 
their internal parts rather than in per- 
forming the work for which they were 
designed. shortens their lives. 

The first patent on a vibrator powered 
by compressed air was, according to in- 
formation available, issued in Great Brit- 
ain in 1890, and the equipment was used 
chiefly in foundries. At any rate, vibra- 
tors made their appearance in found- 
ries before 1902, for at that time some- 
thing occurred in England that waseven- 
tually to bring about improvements in 
methods of pouring concrete. In general, 
the consistency of the mix then. placed 
was very stiff, and it was necessary la- 
boriously to hand-tamp.the material to 
prevent honeycombing: .. Indeed, ° it is 
said that the formula for good concrete 
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in those days was the driest mixture of 
cement, aggregate and water that could 
be handled, and lots of “elbow grease.” 
At that time labor costs were low, 
but an engineer on a foundation job in 
a foundry considered elbow grease an 
expensive commodity and conceived the 
idea that vibrators might accomplish for 
the concrete industry what they were 
doing for the foundry. Consequently, 
units were attached experimentally to 
the “‘shutters’”’ or forms to vibrate them 
and thus compact the concrete. The 
result was a product of such good quality 
that the project was completed in that 
manner. This might lead one to believe 
that concrete vibration was adopted im- 
mediately. However, it was soon dis- 
covered that the equipment suitable for 
foundry use would not stand up long 
under the more rigorous demands made 
on it in concrete work, and no other 
readily portable units were available. 
After being shelved for fifteen years, 
save for a few minor instances, the vi- 
bratory method of compacting concrete 





“ha ty 


was revived in 1917 by M. Freyssinet, 
a French engineer, who began to make 
a study of the strength, finish and dur- 
ability of concrete treated in that way. 
So conclusively did he prove its advan- 
tages to himself, at least, that he saw 
to it that all the concrete entering into 
the construction of the parabolic hangars 
of Orly Aerodrome,near Paris was vi- 
brated after placement. And in this 
case, too, rock drills and chipping ham- 
mers were called into service, for, make- 
shift though they were, they were still 
the best vibrators available. 

Before long, the method was put to 
use in other parts of the world, and by 
1922 it had been applied in the United 
States on a scale sufficient to warrant 
engineering societies and materials asso- 
ciations to investigate and test concrete 
compacted by means of vibration. Their 
approval was soon translated into speci- 
fications and a more rapid development 
of equipment. Placement on small jobs 
was quite satisfactory, but on bigger 
ones, where vibrators were allowed to 
operate long enough to shake the ma- 
terial farthest away in the forms, it was 
determined that the concrete in the im- 
mediate vicinity of the units separated— 
the aggregate settled to the bottom and 
the lighter cement and water rose to 
the top. That led to machines for the 
pervibration—that is, internal vibration 
—of concrete, which won recognition 
during the mid-1930’s. They were tried 
out among other places at Pickwick Dam 
of the TVA in 1934. 

Typical of units of that type is one 
designed by Ingersoll-Rand Company. 
It consists of an eccentric weight driven 
by a Multi-Vane air motor and is en- 
closed in a hardened metal case. Each 
of the larger sizes is capable of com 
pacting hourly upwards of.30 cubic yards 
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oficoncrete and can be easily. handled 
pyone man. The casing is circular and 
tipped with a modified truncated cone 

to permit insertion into tight corners 
wd between webs of reinforcing. 

Today, on most large undertakings 
including roads, concrete is pervibrated 
according to specifications, and with the 
advent of prestressed concrete beams the 
method is growing in importance. While 
itis not our purpose to discuss the tech- 
nique of prestressing, it would be well 
to add a brief description of the two 
most used methods both of which de- 
pend upon the tensile strength of stressed 
steel cables embedded in the concrete. 
The first involves coating the cables prior 
to placing them in the forms with a 
material that prevents a close bond be- 
tween them and the concrete. After 
the latter has been cast it is compacted 
and left to set. Then the cables are 


pulled taut, thus putting the whole mem- | 
ber under tension. The sécond method | 
is the same, except that the cables are 


not coated and are prestressed before 
concrete is poured around them. Both 
have their merits and advocates and 
give the beams great strength in ten- 
sion as well as compression and provide 
very adaptable structural members. 
While prestressed concrete is being ap- 
plied on a large scale mostly in Europe, 
it is gaining favor in the United States 
and is now being used on several big 
construction projects. 

While most of the equipment designed 
for the internal vibration of concrete 
follows much the same pattern—has an 
eccentric member driven by a motor— 
other units built for outside application 
are based on the principle of the air- 
operated rock drill and consist of a cyl- 
inder in which a piston is moved to and 
fo by compressed air. In some cases, 











the air acts only on one end of the pis- 
ton while a spring effects the return 
stroke. The frequency of the vibrations 
varies with the air pressure, which can 
be adjusted over a wide range by a con- 
trol valve; the intensity of the impact 
is related to the mass of the piston and 
is generally fixed. 

Fluidization of granular materials in- 
duced by vibration depends on nothing 
more than disturbing the frictional co- 
hesion between particles and between 
particles and the side walls of the con- 
tainers. Vibrators which eliminate bot- 
tlenecks in the materials-handling field 
are installed at points where bridges or 
arches are apt to form and are usually 
bolted to a heavy plate welded to the 
outer “skin” of the hopper or chute. 
Where service is intermittent, as in the 


_ case of hopper cars, dump trucks, etc., 


another type, typified by the RR Series 
manufactured by the Cleveland Vibra- 
tor Company, is used. It is provided 


, with a number of Vee-shaped female 
; brackets which are attached to the unit 


to be vibrated and into which are in- 
serted wedge-shaped male plugs on the 
vibrator. By this arrangement the latter 
can be quickly shifted from one car to 






























bulk cement. 


ON BIN AND TRUCK 


These pictures show. two applications of Cleveland vibrators that iat the 
flow of materials. At the left and top-center are two views of a unit attached to 
the side of a bin containing material that tends to clog or bridge unless shaken 
_ up regularly. The control valve operates in unison with the hopper gate. Pic- 
tured directly above is a vibrator fastened to a dump truck that is used to haul 
There are brackets on. each side of the body so the vibrator can 
be moved from one to the other fo insure complete unloading of the clingy stuff. 


another as they are successively posi- 
tioned for dumping. 

In practically every industry there is 
a job that can be done well by a vi- 
brator. For example, in a mill where 
nickel is produced, dust from a smelter 
is trapped on the rods of giant Cottrell 
precipitators and later removed by aid 
of units of the air-powered type. The 
dust collected each day contains liter- 
ally hundreds of tons of valuable nickel 
and copper, which is thus salvaged and 
returned to production instead of being 
allowed to escape and pollute the at- 
mosphere. 

When it comes to packaging bulk ma- 
terials and casting concrete blocks the 
vibratory table is indispensable, the only 
difference between the old and the new 
one being that the platform of the latter 
is jiggled by a little pneumatic vibrator 
that operates well-nigh noiselessly. In 
the category of novel applications, which 


_are continually cropping up for all types, 


is the molding of chocolates on small 
vibratory tables and the harvesting of 
walnuts and pecans by ee units 
to the trees. “ 

Modern vibrators are built of high- 
strength materials to give the longest 
possible service and use a minimum of 
air power. Big and little, these power- 
ful mechanisms have precision-ground 
pistons and cylinders held to close toler- 
ances. That the demand for them is 
growing daily is attested to by the in- 
crease in the number of companies manu- 
facturing them and by the expansion 
of firms already in the field. 
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COMPRESSED AIR>AT WORK 








At the plant of the Atlas Metal Stamping 
Company in Philadelphia, Pa., holes in a 
gearbox and in its cover plate are accurately 
sized by means of the equipment shown above. 
In each case, the work piece is registered in 
a jig, with open spaccs beneath the holes, 
which are purposely made a little smaller in 
diameter than specified. Hardened ball bear- 
ings of the diameters desired are then placed 
in the openings and a ram is brought down 
by actuating a Mead air cylinder. Properly 
positioned pins force the balls through the 
holes, thus giving them their true diameters. 
The balls drop into slots, from which they 
are recovered for reuse. Two hands are re- 
quired to operate the cylinder control valves, 
thus saving fingers from possible injury. 


A day’s supply of metal and cork crowns or 
caps fcr the Coca Cola bottling plant at Wau- 
kegan, Ill., is shown at the right. From the 
hopper, which has a tight-fitting cover on 
it when in service, the caps are fed to a hop- 
per whence they drop into crowning heads 
on the bottling machine. Barely di:cernible 
at the bottom-center (see arrow) is a small 
pipe through which compressed air is blown 
to expedite movement of the crowns and to 
prevent “hangups”’ at the discharge opening. 

















PHOTO FROM “‘PACKAGING PARADE”’ 


A special stencil developed by TEMCO Aircraft Corporation’s Overhaul Division 
at Greenville, Tex., has simplified the work of painting dials for Type B-16 com- 
passes. The dial is in the form of a truncated cone with degree marks all around. 
The markings must be accurate, as the slightest error could result in faulty navigation. 
Applying them by hand, as was formerly done, was difficult and expensive. The 
hollow cone stencil, right, fits over the face of the dial, which is mounted on a swivel 
base. Stencil and dial are rotated by means of a knurled knob at the apex of the 
stencil while the paint is sprayed on with an ordinary air-operated gun. 
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The Lamb Air-Mover shown at the left is used by the Lone 
Star Gas Company to exhaust explosive vapors from tank cars 
so workmen can enter them safely. Compressed air introduced 
by way of the hose connected at the left end of the mover, which 
is attached to the car’s discharge pipe, blows through the ex- 
haust unit and thus draws atmospheric air into and through 
the car by aspiration. The air enters the dome at the top of 
the car and is directed towards both ends by a deflector de- 
veloped by the company. The picture shows an inspector 
holding an explosimeter at the discharge end of the Air-Mover 
to test for hydrocarbon vapors. This method has reduced the 
time required to purge an 8000-gallon car from 16 hours to 
one hour. 
PHOTO FROM “‘OIL & GAS JOURNAL” 


Two Joyce 100-ton air-powered screw jacks resting against a 
10-cubic-yard block of concrete are shown below pushing an 
oak frame of 12x12-inch timbers which, in turn, is bearing 
against a section of 60-inch reinforced-concrete pipe. In this 
manner, and by adding successive lengths of pipe after each 
push, a drainage conduit was forced 82 feet through a railroad 
embankment at Fanwood, N.J., at a level 19 feet below the rails. 
The work was done by Angelo Fastiggi & Son, Inc., of Cedar 
Grove, N.J. 


PHOTO FROM ‘‘CONSTRUCT!ON METHODS 
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Doing Things 
with Magnets 


Describing Some of the Many 
‘Services They Perform 


in Shop and Home 


Robert J. Nemmers 


DISCHARGE SPOUT 


FULL HOPPER INDIGATOR - 
S AUTOMATIC STOP AND 
START 

CONTROL BOX 


SUPPORT 


NON-MAGNETIC 
CONTAINER WITH 
ONE OR MORE 
ALNICO MAGNETS 


SKID BOX 


MAGNETIC ELEVATOR 


A Magnavator, which elevates nuts, 
screws, rivets or other small ferrous 
pieces to storage bins, hoppers of ma- 
chine tools, or elsewhere. After a mag- 
net with its load has been raised inside 
the housing by a moving chain and 
positioned over a discharge spout it 
is partially withdrawn from the non- 
magnetic container, thus weakening the 
magnetic bond and letting the load fall. 


AGNETS, originally used by 

\ sorcerers in the form of lode- 
stones as an aid to witchcraft, 

now perform many feats of magic of a 
helpful nature in the astonishing world 
in which we live. Their industrial ap- 
plication is by no means novel, but now 
a relative newcomer that possesses great 
possibilities is coming to the fore. Called 
Alnico magnet by reason of its composi- 
tion—aluminum, nickel, cobalt and iron 
—it is a true permanent magnet as dif- 
ferentiated from the electromagnet and 
the steel magnet. The electromagnet has 
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MOWING AN ASPHALT “LAWN” 


This Super Sweeper built by Eriez Manufacturing Company, Erie, Pa., removes 
nails, tacks and miscellaneous ferrous materials from areas such as the shopping- 
center parking lot pictured. Looking much like a lawnmower, the magnetic 
device functions well at speeds up to 10 miles an hour. A smaller machine of 
similar design picks up ferrous chips, filings and the like in industrial shops. 
Nonferrous metals, paper, etc., are left, thus effecting separation. 


a surrounding field of force only so long 
as current flows through its coils; the 
iron or steel magnet tends to lose its 
magnetic properties in time, especially 
when subjected to heavy jolts or jars. 

Leader in putting permanent magnets 
to work is the Carboloy Division of Gen- 
eral Electric Company, which did much 
of the initial work that led to the de- 
velopment of the type. Its services have 
become numerous, and among those list- 
ed by the organization are some that 
are improvements of common practices 
and others of a new and unusual nature. 
For instance, when rearranging plant 
machinery or planning new factory facil- 
ities, it is possible by means of small 
Alnicos to hold models or templates of 
the equipment to be installed to a scale 
layout of the floor. That permits moving 
them around until the best arrangement 
is worked out, thus ofttimes obviating 
shifting heavy machinery and the ex- 
pense involved. Such a plan can even 
be carried from place to place because 
ordinary jarring will not dislocate the 
magnets. 

As a manufacturing aid, Alnicos are 
serving manifold purposes. In one fac- 
tory, for example, an overhead tram 
conveyor with magnets attached is the 
standard system for relaying small iron 
or steel parts of a wide variety from 
one assembly-line operation to another. 
The pieces are easily attached by bring- 
ing them in contact with the magnets, 
and are just as easily removed. Prab 
Conveyors, Inc., has designed another 
type for transporting small parts. Called 
the Magnavator, this carrier feeds pieces 


to elevated machines or storage hoppers, 
transfers them from one conveying sys- 
tem to another and does many other 
lifting and moving operations. The unit 
is equipped with an automatic device 
that stops the mechanism whenever the 
hopper it is loading is full and starts 
it again when the hopper contents drop 
to a predetermined level. 

The handling of stacked steel sheets, 
which are difficult to pick up by hand, is 
facilitated by an arrangement of per- 
manent magnets that separates and lifts 
the top sheet from the pile. This not 





MAGNET FOR THE EYE 

The Eye Sweep is a handy addition to 
the first-aid kit. It has a magnetic tip 
on one end for removing minute !er 
rous particles and a flexible loop 0 
the other end for dislodging cinders, 
grit, etc. Sterilization of the instrument 
has no effect on its magnetic prope! 
ties. General Scientific Equipment 
Company is the manufacturer. 
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PRACTICAL IDEAS 


of General Electric 





inates the need of hooks or baskets. 


Here are a few suggestions from the Carboloy Division 
Coeaaee as to how industrial plants 

can put Alnico magnets to use. At the right is a simple, 
convenient and durable tool rack that may be of any 
desired length. Unseen is a series of magnets whose 
poles are connected by strips of soft iron at the top and 
bottom and whose midsections are covered with wood. 
The sketch directly below shows how magnets can be 
utilized in layout work by fastening them to the under- 
sides of templates or models of machines so the latter 
adhere to a metallic base plate but can be readily re- 

’ moved. A simple I-beam conveyor for transporting metal 
parts is pictured at the bottom. The use of magnets elim- 
















































caRBoLoy | 
PERMANENT 
MAGNET 



































































A 





































oves x 
ing- a 
netic 4 
1e of \ -— 
L0ps. 
hoppers, 
ying sys- 
ny other 
The unit 
ic device 
never the § nly protects the worker’s hands and 
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Other magnetic devices that play an 
important part today in materials han- 
dling extract tramp iron from freely flow- 
ing substances. One consists of a hop- 
per type housing a group of circular steel 
disks on 1-inch centers that serve both 
a pole pieces for magnets mounted in 
the intervening spaces and to distribute 
the magnetic field. The unit is made by 
Eriez Manufacturing Company, which 
has also designed a grate magnet for the 
Same purpose. In this case, powerful 
Alnicos are set in a series of stainless- 
steel tubes against which the material 
8 directed by a steel grill or baffle. In 
addition, there is a vertical down-pres- 
sure trap for use in slurry lines. The 
latter is placed in a vertical plane to 
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rE take advantage of the force of gravity, 
_— he thus permitting the material to fall di- 
‘ute {er rectly onto the face of the magnet. The 
loop on &f “evice ;,rotects pumps and refiners from 
cinders, metallic contaminants, and, like the 
ra others, can be blown clean with com- 
Ay ot Pressed .ir when it has picked up a load. 

Then there is a magnetic clean-out 
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tool for tanks in which paints and fin- 
ishes and hydraulic oils are stored. A 
product of Standard Portable Cord Com- 
pany Inc., it serves to remove tramp 
iron from the fluids. Magnetic plugs 
for insertion in the crankcases of auto- 
mobile engines have become popular be- 
cause they pick up and hold bits of iron 
and thus prevent them from being re- 
circulated and possibly scratching or pit- 
ting finely ground surfaces. The plug 
is cleaned when the oil is changed. 
Vises with magnetic jaws have been 
introduced by the Magne-Grip Tool 
Company. The jaws are said to cling 
tight to the vise and securely to lock and 
hold the work, regardless of its shape, in 
a 2-way “‘V”’ groove. The magnets used 
for this purpose are made of an alloy 


that will not mar delicate finishes and 
will retain its magnetic properties for a 
long period. Major advantages of the 
jaws are the ease with which they can 
be attached and detached and the fact 
that they can be remachined should they 
become mismatched or get out of line. 

Removable lamps and safety shields 
for machine tools have been made more 
adaptable by means of Alnico magnets. 
Mounted on small but powerful mag- 
netic bases, they can be “stuck” on 
wherever they will best illuminate the 
work or guard the operator against fly- 
ing chips. And just a pull will free 
them if it is desired to shift them to 
another position. 

One of the biggest consumers of per- 
manent magnets is the radio and tele- 
vision industry. The loudspeaker of 
every receiving set contains a magnet, 
and it is estimated that 6% million TV 
sets and nine million radio sets will be 
built this year. Magnets of this type 
also enter importantly into various elec- 
tronic devices for military purposes. For 
that reason their two relatively scarce 
components—cobalt and nickel—are al- 
located to magnet makers by the Na- 
tional Production Authority. 

All told, about 80 percent of the co- 
balt we consume goes into military end 
products, particularly jet aircraft en- 
gines, and its use for general purposes is 
consequently subject to control. Because 




















MAGNETIC LIFTER 


Made by Multifinish Manufacturing Company, Detroit, Mich., this bar can be 
fitted with one or more permanent magnet heads, as shown, for lifting ferrous 


parts. 


It is useful for feeding presses and removing the finished work. 
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manufacturers of magnets can’t survive 
on defense business alone, efforts are 
being made to spread the stocks of both 
cobalt and nickel by instituting conser- 
vation measures. 

Permanent magnets are playing a big 
role in the field of dynamic testing in 
which oscillographs with accessory gal- 
vanometers using magnets make records 
of as many as eighteen different dynamic 
and static conditions. Modern technol- 
ogy requires that tests of this nature be 
made of prototypes of machines before 
they go into production in order to deter- 
mine if they will function as they should 
when put in service. 

A magnetic fishing tool for oil-well 
drillers fills a long-time need for a rig 
that can retrieve pieces of iron or steel 
from the bottom of a hole. Earlier at- 
tempts to design an effective device of 
this kind failed because there was no 
magnet of reasonable size available that 
was strong enough to carry a big load, 
that was shaped to permit the flow of 
the circulating fluid or “‘mud”’ in the 
hole, and that could be easily rotated 
to help dislodge junk embedded in the 
side walls and bottom. The Alnico meets 
all these requirements and makes it pos- 
sible to control the force field and to 
concentrate it around the base of the 
fishing tool. In addition, it is sufficiently 
resistant to wear so that running it into 


the hole does not damage it. Tools of 
this kind are manufactured by K & G 
Oil Tool & Service, Inc. It is claimed 
that the largest size will lift a 1-ton load. 

In a similar manner, a small magnet 
that can be readily attached to the end 
of a drill rod is used to retrieve steel 
Jackbits, tungsten-carbide inserts of Car- 
set type bits and even pieces of drill rod 
lost in blast holes put down with con- 
ventional rock drills. Although tung- 
sten carbide is magnetically weak, the 
magnet is strong enough to pick it up 
in most instances. Such a fishing de- 
vice has been made by Dings Magnetic 
Separator Company, of Milwaukee, 
Wis., since 1948, and Canadian General 
Electric Company recently placed one 
on the market. The Dings magnet can, 
it is claimed, lift 40 times its own weight 
and has recovered pieces of drill rod up 
to 6 feet long from holes up to 14 feet 
deep. 

Outside of these industrial demands, 
permanent magnets are being used to 
extract ferrous slivers from fingers and 
eyes. A tack was recently removed from 
the lung of a patient with a powerful 
Alnico attached to a probe. The indi- 
vidual faced complicated respiratory sur- 
gery until engineers of the General Elec- 
tric Company fashioned the little sur- 
gical instrument. But perhaps the most 
ingenious service devised for these mag- 


APPLICATIONS BY ERIEZ 


nets is in the field of dentistry. We 
are informed that dentures can be made 
to fit tight by tiny yet powerful per. 
manent magnets compounded of plati- 
num and cobalt. They are embedded 
in the jaw bones by oral surgery and 
act against others built into the plates, 

Even the toymaker has found appli- 
cations for Alnico magnets. He ig jp. 
corporating them, for example, in small] 
plastic dogs which are sold in pairs and 
attract or repel each other, depending 
on the polar arrangement of the mag- 
nets. Or, one little creature can be made 
to walk around apparently of its own 
volition on a table with a thin top 
while the other is brought in contact 
with the underside of the table and 
moved about by hand. 

As time goes on, many uses for per- 
manent magnets will suggest themselves 
in home, factory and elsewhere. One 
that comes to mind concerns the hang- 
ing of pictures without wires and nails— 
without defacing walls. By embedding 
one or two rows of small Alnicos in the 
walls of rooms at the time of building, 
pictures, as well as light shelves and 
even plant holders, could be hung sim- 
ply by attaching to them a narrow strip 
of steel. Then that picture that Aunt 
Jenny sent last Christmas could be put 
up at a moment’s notice should she drop 
in for a visit. 


Illustrated are three pieces of equipment that are de- 
signed to extract tramp iron from free-flowing materials. 
At the right is a trap for use in vertical pipe lines. In- 
side the cylinder, which has top and bottom openings, 
is a horizontal magnet face plate over which the fluid 
passes. Ferrous particles in it are caught there and can 
be removed periodically by sliding the plate out through 
a pressure-sealed side door. The device is made in sizes 
to handle from 1500 to 5000 gpm. It was designed pri- 
marily for service in paper mills, but can be utilized else- 
where. A grate separator is shown below. There are 
magnets within the l-inch tubes against which the flow- 
ing material is directed by baffles between them. Fer- 
rous accumulations on the tubes may be wiped off or 
blown off with compressed air. The assembly of steel 
disks pictured at the lower right is placed in the inlet 
of a hopper. Entering material passes between the disks 
where magnets attract and hold tramp iron. 
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SEEING THROUGH WALLS 


The man seated in front of a power- 
house control panel is watching the 
behavior of the steam generating sys- 
tem on the three screens at the top. 
The one at the left shows him the flame 
activity in the boiler firebox; the cen- 
ter one, how much smoke is issuing 
from the stacks; and at the right he 
has a continual view of the boiler water- 
level gauge. 


° HAT have you gentlemen 
done with my child? He was 
conceived as a potent instru- 

mentality for culture, fine music, the 

uplifting of American intelligence. You 
have debased this child. You have made 
him a laughing stock to the intelligence.” 

This remark was phrased by Lee De 

Forest, inventor of the vacuum tube 

which led to the development of what 

he terms his child—radio. The same 
remark could easily have been made by 
the men who invented television. Gen- 
erally, they have been dismayed that 
entertainment has overshadowed the 
technical use for which they conceived 
it. Today, however, T'V is invading many 
branches of industry and education. 
The originator and leader in the field 
of industrial television is the Diamond 

Power Specialty Corporation which first 

applied video in central power stations 

and developed a complete line of view- 

‘fs, Cameras and power units. Lens ar- 

fangements are now available for fixed- 

focus viewing, for remotely controlled 

Variable-focus viewing, and for mount- 

ing on remotely controlled variable-focus 

turrets. The latter are especially valu- 
able where an over-all picture of an oper- 
ation is needed together with a close-up 
of a particular part of that operation. 

Applications of the electronic eye dif- 
fet widely, but its most important in- 
dustrial user is still the central power 
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Electronic Eyes 


station where TV transmits the images 
of boiler gauges to a screen in the main 
control room, thus eliminating long line- 
of-sight ducts and complicated mirror 
arrangements; shows whether all the 
torches are burning when “lighting off,” 
that is, igniting either the pulverized 
coal or fuel oil used to raise steam; re- 
veals conditions within boilers—flame 
activity; or, focused on the smokestack, 
indicates at a glance whether an exces- 
sive amount of smoke is being produced. 
It might be of interest to mention that 
in a recent installation both the camera 
and the lens, the latter protected by a 
window, are air-cooled and pressurized. 

In steel plants there are sets by which 
control of such varied jobs as continuous 
billet pouring, slab spotting on rolling 
mills and loading of cooling furnaces is 
assigned to one man, thus dispensing 
with the helper who, by the former meth- 
od, was required to signal him by hand 
and was thereby sometimes exposed to 
danger. Use of the television chain when 
pouring large castings in foundries in- 
sures a safe, cool station from which to 


for Industry 


STEEL-MILL SENTINELS 


At the Columbia-Geneva plant of United 
States Steel Corporation, in Geneva, 
Utah, electronic eyes watch the process 
of heating slabs for rolling. The oper- 
ator in his booth sits where he can 
observe one furnace. He can’t see two 
others, but each one has two TV cam- 
eras trained on it. Two of the four 
monitors are shown in front of him; 
the others are out of range. At the 
left is one of the cameras, which is 
mounted amid floodlights that illumi- 
nate the furnace opening. This Dia- 
mond Power Specialty Company Util- 
iscope setup replaces human observers 
and their hand signals. 


view the work. In government arsenals 
and laboratories TV provides the eyes 
to watch hazardous operations such as 
machining solid high explosives, testing 
materials and parts to destruction and 
defusing bombs. There are other ap- 
plications along this line in atomic ener- 
gy research plants where intensely “hot” 
reactions may be observed without dan- 
gerous exposure to radiations. 

Two Hawaiian sugar plantations—the 
Ewa Plantation Company and the Wai- 
alua Agricultural Company—are being 
equipped with television systems so that 
operators in the mills may have a con- 
tinual view of the cane as it moves from 
the cleaning plants to the grinders. This 
is essential, because efficient mill oper- 
ation depends on an even, steady flow, 
and the cameras, mounted over the con- 
veyors and shielded from dust and spray, 
will enable controllers to maintain the 
desired rate of feed. Here is another 
instance where TV is the solution of a 
problem the owners had tried to answer 
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with an arrangement of mirrors which 
failed because vibration blurred the view 
transmitted. 

Television can likewise be of help in 
business offices. At the New York Sav- 


ings Bank in New York City there is a 


camera in the centralized accounting 
room. When a customer wants to with- 
draw money, the teller, without leaving 
his post, can quickly check the depos- 
itor’s balance by phoning his account 
number to an accounting-department at- 
tendant. The latter withdraws the corre- 
sponding card from the file and holds 
it before the camera, thus enabling the 
teller to see its image on a screen in 
front of him. By the previous procedure, 
tellers’ windows were marked alphabeti- 
cally and all the files had to be kept 
nearby and consulted each time a teller 
had to know how much money a cus- 
tomer had in the bank. 

Industrial TV is generally much less 
complicated than television as we know 
it in our homes. In the case of the 
former, the transmitter or camera re- 
lays the picture message a comparatively 
short distance through directly connect- 
ed coaxial cable, and the receiver or view- 
er does not have to define the image 
with the clarity we demand in our en- 
tertainment sets. Nor does either camera 
or receiver need as much power. How- 
ever, the industrial hook-up must meet 
certain requirements that home sets 
would never be called upon to fill. It 
must, for example, be far more durable 
—be capable of operating 24 hours a 
day, day in and out, under a wide range 
of temperature variations and of with- 
standing vibrations caused by heavy ma- 
chinery, something that would remove 





a commercial set from: service in a short 
time. And so far as cost is concerned, 
it can be a real money saver because a 
basic chain, consisting of a viewer, cam- 
era and power pack, is available for 
about the pay of one skilled laborer for 
a year. If, as in the case of the steel- 
plant operations mentioned, a unit takes 
the place of one man on three shifts, 
the economies thus effected are readily 
apparent. 

Radio Corporation of America, Rem- 
ington Rand and Du Mont also have 
gone into the business of industrial tele- 
vision, and, though late, are entering 
some of the same fields covered by Dia- 
mond Power. In addition, Remington 
Rand, in conjunction with the Columbia 
Broadcasting Company, and Du Mont 
are doing notable pioneer work in color 
television. Remington Rand uses the 
CBS color system, while Du Mont has 
its own. Most of these applications are 
in the department of education and in- 
struction. Since 1949 the pharmaceu- 
tical house of Smith, Kline, & French 
has demonstrated the CBS color system 
at many medical conventions. Color 
TV has made history by giving hun- 
dreds of physicians the chance to watch 
famous surgeons perform complex oper- 
ations. And because the camera has a 
better vantage point than even an in- 
dividual doctor standing right alongside 
a surgeon they often have a better view 
of the entire procedure. 

Television of the type normally found 
in our homes has also invaded industry, 
mostly in the public-relations and sales 
fields. A recent instance of this kind 
occurred on January 12 when 1000 auto- 
motive engineers, assembled in the Rack- 


CAR-LOADING AID 


By means of the levers and buttons shown at the left, Elwyn Shettler, Ford Motor 
Company employee at Buffalo, N. Y., operates an automatic metal scrap baler 
and also a conveyor that delivers the bundles to freight cars outside the plant. 
On the TV screen in front of him he sees the bales tumble into cars and is thus 
able to control loading. 


ham Educational Memorial, witneggeq 
an exclusive closed-circuit telecast of new 
axle-testing machinery at the Timkep. 
Detroit Axle Company in Detroit, Mich, 
The showing was under the auspices of 
the Society of Automotive Engineers and 
the test equipment was located in the 
company’s laboratories 5 miles away, 
Other concerns have adopted televigion 
for sales presentations—broadcasting ex. 
hibitions of new products over a closed 
network to large groups of buyers and 
salesmen. Color telecasting has been used 
to good effect for purposes of this kind 
because it shows the wares to best ad. 
vantage. 

The United States is not alone in ap. 
plying television to the advancement 
of learning and science. The British, 
through the facilities of BBC-TV, have 
televised an admirable series of shows 
under the title of Other People’s Jobs, 
Last year a “‘live” program was relayed 
from the working face of a Scottish coal 
mine to viewers in virtually every part 
of the island. Of 35 minutes’ duration, 
it was sent from a temporary rigging 
at the Tillicoultry Mine via microwaves 
to the Kirk o’Shotts transmitter and 
thence over the network. By careful 
planning and arrangement of shifts, it 
was possible to show a complete mining 
cycle, including the firing of a shot. The 
working face of the drift televised was 
approximately 2400 feet below the sur- 
face. 

At London airports, cameras are check- 
ing on alighting planes and those aloft. 
This is not yet being done in America, 
though some of our railroads are using 
TV setups to guide them in switching 
incoming and outgoing trains. 

When the British submarine Affray 
was lost with 75 men aboard, a TV cam- 
era saved the salvors valuable time. 
Lowered in a watertight compartment, 
it “observed” the sunken craft through 
a window with such clarity that its name 
could be read on a screen in the cabin 
of the surface rescue ship. When moved 
to various vantage points, it viewed the 
foundered vessel from all angles and per- 
mitted those abovewater to map out a 
plan of raising it without resorting to 
the usual time-consuming practice of 
sending divers down. 

Various prophecies have been made 
concerning the future of T'V both in com- 
merce and industry. It has been sug- 
gested that the electronic eye might, 
possibly, operate mining machinery ™ 
dangerous areas by remote control and 
thus obviate the need of miners. That 
would involve the use of infrared light 
in the dark workings. A similar hookup 
might be of service in directing construc: 
tion jobs. It is expected that television 
will become more and more useful t0 
industry as time goes by and that it wil 
take the place of our own eyes in many 
instances where our actual presence 
would be not only unsafe but impossible. 
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st of new ground workings for the production of 
f imken. thousands of tons of ore daily. 

it, Mich, ey Where Bethlehem has pointed the 
Spices of way, Kennecott is preparing to follow, 
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and other large concerns will doubtless 
also give the oldest mountains in the 
nation a good looking over in the coming 
intensive quest for new mineral wealth 
to bolster our lagging output. 





his kind FTER mankind learned to build 
best ad- THE QUEST FOR MINERALS atic exploration, and planning towards shelters aboveground he shifted his 

INERALS are growing more im- _ this end is currently occupying much of domicile from caves and for a long time 
1e in ap- portant in our economy all the their attention. thereafter the art of excavating was less 


ncement @ yhile, yet year by year we are mining Indicative of the quickened search is jmportant in his life than it had been 
British, , continually diminishing share of those the recent action of Kennecott Copper  pefore. Later, as he found out how to 
'V, have {ye consume. Our peacetime prosperity Corporation in setting up a new depart- make things from metals, he began bur- 
f shows MMs based on metals, and in times of na- ment of exploration headed by Dr. James rowing for ores. Since then homo sapiens 
e’s Jobs. Miional emergency we have imperative Boyd, former director of the U.S. Bu- has dug primarily to extract something 
} Telayed HH wed of them. reau of Mines. Under his leadership, from the earth. Exceptions are, of course, 
tish coal The familiar old standbys—iron, cop- geologists, geophysicists, geochemists purial places and, in recent times, trench- 
ery part Mer, lead and zinc—are still indispens- and other specialists will comb expan- gg or tunnels for various forms of trans- 
luration, able, and the demand for them mounts sive sections in many countries. Doctor portation and shallow openings for foun- 
—‘Tigging @ steadily. But they can no longer carry Boyd discussed these plans briefly in a dations of dams and buildings. 
ToWaves @ the load alone. During the past 50 years recent talk at Lafayette College and ex- Many centuries have passed since our 
‘ter and they have been joined by a newcomer— _ pressed the opinion that the key tech- ancestors sought protection in natural 
Careful @ sluminum. Once rare and costly, its nologist in modern prospecting is still caverns or those they painstakingly 
shifts, it # annual output is now measured in the the geologist. The others he character- gouged out of the ground, but the pen- 
> mining | hundreds of thousands of tons. Although ized as the geologist’s tools. dulum now seems to be swinging back. 
ot. The # much scarcer, nickel is also being grad- Doctor Boyd dropped a hint that one Modern instruments of warfare have 
ised was Mf uated from the ranks of the less known of the principal hunting grounds of his made people cave-conscious again. This 
the sur- metals. The man in the street likewise corps of ore seekers will be the Appalach- __ jg true in both military and civilian cir- 
has a nodding acquaintance with man- ian strip that runs virtually the length cles. 
re check- & vanese, tungsten and molybdenum, and _ of the eastern side of the nation. From In World War II the Maginot Line 
ee aloft. he has heard of a host of others. New England to Georgia, this zone pro- and the Westwall were hailed as impreg- 
America, One that he reads about often is ti- duces minerals of a diversified nature. nable subterranean fortresses. Neither 
re using § tanium, which has a promising future. A partial list of them includes iron, cop- __ proved to be that resistant, for man can 
witching § Right now it is at the stage where alu- per, zinc, tungsten and such important destroy anything he can build, but they 
minum was half a century ago: useful nonmetallics as asbestos, coal, mica, feld- were conquered at heavy cost in armor 
> Affray Bi but in small supply and expensive. But spar and clay. And for that matter, and blood. That was the era in which 
'V cam- @there’s lots of it in the ground, and _ prior to the gold rushes of the West, the sapper and the engineer became im- 
le time. § metallurgists are bound to bring its cost our entire output of the yellow metal portant on the battlefield. Underground 
artment, B down within reach of potential indus- came from such states as Virginia, North strongholds on many of the Pacific Is- 
through trial users. In the news, also, are mag- Carolina and Georgia. lands were heavily relied upon by the 
its name @ nesium, and rare metals and earths such The Appalachian uplift can therefore Japanese in World War II, and at Iwo 
re cabin as germanium, zirconium, cerium, lith- be considered favorable prospecting ter- Jima, Okinawa and elsewhere they held 
n moved & ium and others. And then, of course, _ ritory, especially since it has not had off attackers for long periods. 


wed the # there is uranium, which has captured _ the close scrutiny the West has received. The Communist forces in Korea are 
and per- § the public’s imagination. Commenting on this point, Doctor Boyd now following similar tactics, and sub- 
ip out 4@ Although we are ostensibly a declin- noted that there is scarcely a vein out- terranean defenses are highly effective 
rting t0 & ing mining nation so far as our domestic cropping in the Rockies that has not in the static warfare that is being waged 


ctice of output is concerned, some of our larger had from one to a hundred holes dug’ there. Early this year our foes boasted 


operating companies have gradually ex- in it by inquisitive mineral seekers. openly of the strength of their hidden 
tended their activities into many sec- The Appalachians have not experi- fortifications. These burrows are so spa- 
tions of the globe. It goes without say- enced intensive prospecting because veg- cious, it is reported, that the men in them 
en Sug: ing that they will continue to expand etation and topsoil are much heavier can watch movies and eat hot meals 
might, these foreign developments at every op- there than in the West and fewer lodes in comparative security, sometimes with- 
inery 1° portunity. are visible on the surface. There is ina few hundred yards of the UN lines. 
trol and The demand for minerals ebbs and no reason, though, why they shouldn’t According to dispatches sent out by the 
” That flows with changes in our economy, but be as plentiful there as in the western New China News Agency (communistic), 
ed light & over the long range the curve moves cordillera, and man’s new geophysical ‘Thousands upon thousands of men have 
hookup steadily upward. And as there is every and geochemical tools can ferret them worked in lamplight underground, day 
onstruc @ reason to believe that this rising trend out. Recent proof of this is the dis- and night, during the past year, disem- 
‘levision & will continue, our mining companies are covery in Pennsylvania by Bethlehem boweling the mountains.’”’ UN forces 
seful » setting ineir sights far ahead and en- Steel Company of large bodies of iron have likewise done much excavating, 
. it wil deavorin: to insure the nation an ade- ore buried 1500 feet beneath the sur- and in the stalemate that exists much 
in many quate fu‘ure supply of all the essential face. Located in Berks County, not far of the time advanced troops on both 
oresen® material: that come from the ground. from Bethlehem’s long-worked Cornwall sides spend most of their hours below 
vossible. They ca: do this only through system- Mine, these deposits are now being de- the surface. Observation of these con- 
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ditions elicited from Hanson W. Bald- 
win, military expert of the New York 
Times, the comment, ‘“To dig is to sur- 
vive and ‘Dig, soldier, dig!’ will be the 
first order on tomorrow’s battlefields.”’ 
Among civilians at home digging has 
also taken on additional meaning. Shel- 
ters born of fear of atomic explosions 
have been provided in lands thousands of 
miles from present fighting areas. Many 
of thém are designed to protect not only 
people but also corporate records and 
works of art. Such underground reposi- 
tories are being developed in different 
parts of the United States, especially 
in sections readily accessible from large 


centers of population along the Atlantic 
Seaboard. 

Old mine openings are adapted for 
the purpose in many instances, thus sav- 
ing time and expense. A United States 
Steel Corporation publication recently 
described a facility of this type that 
the huge industrial concern has outfitted 
in an undisclosed location somewhere 
near New York City. It already con- 
tains approximately 50,000 cartons of 
paper records and thousands of rolls of 
microfilm, and new shipments arrive dai- 
ly from 117 points in the country where 
the company’s twelve subsidiaries oper- 
ate. From these archives it would be 





Interesting sidelights on 


UN Seeks agricultural and indus- 
to Change trial methods in other 
Methods _ countries are to be found 


in the voluminous reports 
on the various activities of the United 
Nations organization. A digest of UN 
proceedings called Briefing, reports, for 
instance, that Afghanistan farmers have 
heretofore dumped sugar-beet pulp in 
the Khundiz River, although in the 
United States it is considered such an 
excellent food for livestock that it com- 
mands a price of $95 a ton. Experts 
of the UN’s Food and Agricultural Or- 
ganization who sought to persuade them 
to use the by-product met with little 
success at the outset. There was a su- 
perstition that the pulp would poison the 
animals, and the natives therefore re- 
fused to let the FAO representatives 
have their stock to prove the beneficial 
effects of the feed. “I don’t want my 
livestock to die,’”’ was the reply they 
got from all. 

Finally they prevailed upon a beet- 
sugar manufacturer, who stood to gain 
financially if the experiment was success- 
ful, to buy 25 head of cattle and 25 head 
of sheep for the demonstration. The 
livestock was placed in an enclosure and 
fed a diet of beet pulp mixed with mo- 
lasses, cottonseed cake and wheat straw. 
Native farmers who came to watch the 
animals die noticed that they got fatter 
and friskier as the days went by. After 
about a month had passed, it was seen 
one morning that the herd was larger. 
It continued to grow and finally reached 
400 head. Then the Afghani farmers 
began driving their cattle into the feed 
lot to let them sample the pulp free of 
charge. From now on none will be 
thrown away and the cattle and sheep 
will grow faster and be freer from disease. 

Another report tells how little the 
people of the Himalaya Mountains know 
about winter forest work. Traditionally, 
they stop logging in the autumn, not 
knowing that in other countries woods- 
men do most of their hauling on sleds 
after the snow falls. It is expected that 
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This and That 










possible to reconstruct a balance shee 
for any of the firm’s units for any given 
period. 

Fully equipped offices have been get 
up .in the subsurface repository for the 
staff that administers it, and both tem. 
perature and humidity are controlled 
in the storage area. Two portals give 
access to the caverns—one served by 
trucks and the other by a narrow-gauge 
railroad used for haulage in the stij] 
active adjacent mine workings. All told, 
75 acres of space has been allotted to 
the safe-deposit project, but only a small 
fraction of it has so far been put into 
service. 





it will be a major job to change the 
long-formed habits of the inhabitants 
who now have no sleighs, no adequate 
cold-weather shelters, no proper tools 
or clothes for winter operations. It is 
believed, therefore, that a trained log- 
ging crew will have to be sent in to 
demonstrate the advantages of winter 
work to make an impression on the lum- 
bermen who carry timber down the 
mountains during the summer months. 











Chl Mone 


For 150 years a coal seam 


Mapping has been worked under- 
the Sea neath Ayr Bay in the Firth 
Bottom of Clyde off the southwest 


coast of Scotland. In the 
interest of safety, the operators are per- 
mitted to extract only 50 percent of the 
coal and must leave the remainder in 
the form of pillars to support the over- 
lying ground and water sufficiently to 
prevent faulting or fracturing. 

Where the shafts reach them, the 
workings are slightly less than 600 feet 
deep. The seam is fairly level but does 
rise about 1 foot in every 20 or 30 feet 
as it extends farther into the sea. In 
1951 the working faces were half a mile 
offshore and only about 470 feet below 
the surface. As the coal bed was still 
sloping upward, it was deemed advisable 


to find out exactly how much and what 
kind of cover there was over it. This 
involved mapping the contour of the 
seabed and sampling the rock of which 
it is composed. The first operation was 
performed by means of echo sounding 
apparatus and the second by standard 
rock drills. 

The echo sounder used sends out a 
short sound wave from the bottom of a 
ship. Its recorder registers the time re- 
quired for the resulting echo to return 
from the seabed and converts it into 
a depth measurement. With the boat 
making 6 knots, soundings were taken 
at a rate of nine per second, or at linear 
intervals of approximately 1.14 feet. The 
25-foot launch traveled a straight course 
at right angles to the shore, and runs 
were made on lines 100 yards apart until 
the whole area had been covered. The 
contour of the sea floor was plotted from 
the readings. 

Next it was necessary ‘to determine 
the nature of the rock bottom and the 
thickness of the overlying sediment. The 
latter information could have been ob- 
tained by aid of various types of equip- 
ment, but a technique had to be de- 
vised that would also provide specimens 
of the rock. After several methods had 
been considered, it was decided to use 
an ordinary air-powered drill of the Jack- 
hamer type. 

Operations were carried on from 4 
2-level staging swung out over the side 
of a 67-foot steam-driven boat. The 
drill weighed 105 pounds and slid up 
and down in a guide frame. Both were 
suspended from lines extending from the 
ship’s derrick to winches on the deck. 
A casing made up of 5-foot lengths of 
23-inch pipe was run through the soft 
material down to rock, and the drill’s 
14-inch steel with a 24-inch gauge - 
point detachable bit was operated inside 
of it. Air was supplied by a 200-cfm- 
capacity compressor powered by a diesel 
engine. 

At each drilling location the boat low 
ered six anchors to hold it steady whil 
work was in progress. The drill served 
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to drive the casing into the sand until 
it was heid firmly by the loose material, 
and successive lengths were added as 
needed. When drilling got underway, 
the water sent down through the hollow 
steel sufficed to lift the sand, lowering 
the casing progressively until it was seat- 
ed on rock. Then a hole at least 5 feet 
deep was drilled to make sure that it 
was rot merely a boulder. Throughout 
the entire period of both casing and drill- 
ing, the excavated material brought up 
by the water was run into a bucket and 
preserved to show the character of the 





seabed. In all, fourteen bore holes were 
put down, and the entire job was com- 
pleted in six weeks. 

It was found that relatively calm 
weather was required to do the work 
satisfactorily by the method outlined. 
Under proper conditions, coupled assem- 
blies of drill rods up to 150-200 feet 
long functioned we!l. From the data 
obtained, a map was prepared to show 
the underwater topography in consider- 
able detail. It was possible in this man- 
ner to project the thickness of the rock 
cover over the mine openings far sea- 
ward of the present working places and 
to gain a fair knowledge of the char- 
acter of the protective mantle. It is 
expected that the mine can be safely 
advanced up the slope of the seam until 
the thickness of the overlying rock has 
been reduced to 270 feet. 


x* * * 


One of the world’s most 


Blood _ persistent men and perhaps 
froma _ its greatest optimist is 
Turnip Jacob Beck, who for twelve 


years has been doggedly 
seeking petroleum in a place where ge- 
ologists say he hasn’t a chance of find- 
ing it. Intermittently, since June, 1940, 
he has been drilling in Monroe County, 
Michigan, and according to last report 
a cable-tool rig is still pounding away 
there. The peculiar point about the 
venture is that the tools are working 
in granite, a rock that was born in heat 
and fire. No one has ever struck crude 
oil in it, and geologists claim it just 
can’t be formed there. They hold the 
theory that oil comes from vegetable 
or animal matter that was laid down 
with sedimentary strata, and so far all 
the productive wells have penetrated 
such rock. 

Regardless of these postulates, Beck 
still thinks he will win out and keeps 
on trying to prove that the experts are 
Wrong. !t’s a rather costly whim: the 





latest contract, let to William R. Albers, 
calls for an outlay of $50 per foot. Prog- 
tess is at the rate of an inch an hour— 
afoot in a 12-hour working day. After 
drilling 3 or 4 inches of hole, the bit 
has to be withdrawn for sharpening. The 
hole entered granite 3595 feet below the 
surface and has so far gone through 
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about 1900 feet of it, having reached 
a depth of more than 5500 feet. 
Others before Beck have tried in vain 
to coax petroleum from granite. His 
well even has a long way to go to set 
a record for drilling in this basement 
rock. One put down 80 miles from 
Toronto, Canada, some years ago pene- 
trated 2375 feet of granite. Another 
wildcat, in southern New Jersey, passed 
through 3680 feet of schist, a metamor- 
phosed igneous rock, before being aban- 
doned at a depth of 5022 feet. 


x * * 


The lazy man’s prayer has 


Robot been answered by Fairbanks, 
Lawn Morse & Company with a 
Mower lawn mower that operates 


unattended. Called the 
“grass finder,’’ the remarkable machine 
has mechanical “feelers”? that pilot it 
along the edge of a swath that has been 





THE “GRASS FINDER” 
It should be popular with golfers, fisher- 


men and tired businessmen. The ma- 
chine finds its way around with the 
“feeler’’ at the right. 


cut. The operator has only to mow a 
strip around the outside of the plot of 
grass, then put the machine on its own. 

The mower will, it is claimed, find 
its way unerringly around curves and 
corners, working towards the center of 
the progressively diminishing unshorn 
area. After finishing the job, it will 
continue to move in a small circle until 
it is shut off or moved to a new place. 
Powered by a gasoline engine, the unit 
will negotiate grades up to 20 percent 
and can cut grass from 2'4 to 7 inches 
high. 

Operating on a clockwise course, the 
automaton veers to the right until the 
mechanical feeler on the left-front side 
contacts tall grass. This releases a con- 
trol that causes the machine to go 


straight ahead until the feeler reaches 
cut grass, whereupon the mower again 
weaves to the right. 

As grass is cut, it is thrown to the 
right in the path of the machine on its 
next time around. The snips are con- 
sequently mulched and remulched, being 
reduced to a size that makes raking un- 
necessary. The “grass finder’’ sells for 
a little less than $300. 


x * * 


Since around 1929, hy- 


De-icing droelectric generating 
Reservoir _ stations in various parts 
with Air of the country have been 


using bubbles of com- 
pressed air to prevent ice from forming 
in front of gates and along other sections 
of the dams that impound their oper- 
ating water. This simple system is effec- 
tive at temperatures down to zero or 
below, and during the past two years 
sawmills in cold climates have adopted 
the same scheme to prevent their log 
ponds from freezing over and thus per- 
mit operations to continue throughout 
the winter. 

At Safe Harbor Dam, on the Susque- 
hanna River, the Pennsylvania Water 
& Power Company recently tried the 
method to keep a channel open upstream 
from the dam. For this experiment, 
1000 feet of 1- and 1!4-inch galvanized 
pipe was laid on the bottom of the res- 
ervoir, which is approximately 50 feet 
deep at thedam. The line was perforat- 
ed at 20-foot intervals with holes rang- 
ing in diameter from 0.1015 inch to 0.11 
inch and compressed air at 100 psi pres- 
sure was introduced from the station’s 
distribution system. To limit air con- 
sumption to the volume required, an 
orifice plate with a 9/23-inch opening 
was inserted in the supply header. It 
was found that 200 cfm of free air was 
needed. A by-pass was run around the 
plate to permit admitting a full head 
of air into the pipe should it become 
necessary to clear clogged holes, but no 
occasion to use it has as yet arisen. 

Because it was originally thought that 
the line would become buried in silt in 
the summer if it were allowed to remain 
in place all year, it was planned to lay 
flexible metallic or plastic piping each 
autumn and remove it the following 
spring. Experiments showed, however, 
that the expected silting did not occur, 
and the galvanized line has therefore 
been left on the bottom since it -was 
laid in the winter of 1949-50. If further 
experience confirms the results obtained 
to date, the piping will be extended for 
the purpose of maintaining open-water 
channels to assist in breaking up the 
ice and directing it to the crest of the 
dam, where it can be discharged through 
gates. It is hoped that the reservoir 
can eventually be kept relatively free 
of ice in this manner. 
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Vacuum Machi 


ACUUM-FORMING of thermo- 
plastic sheets, long in the offing, is 
now being done on a production-line scale 
by machines developed by the Auto-Vac 
Company. The process was first used 
to make relief maps from preprinted 
plastic sheets at the start of the Korean 
campaign. Though too expensive at the 
time for general application, the results 
obtained were so encouraging that fur- 
ther experiments were conducted to im- 
prove the method——-make it commerci- 
ally practical. That has been achieved, 
and today vacuum-forming machines are 
doing decorative embossing and turning 
out a wide variety of things including 
toys, lighting fixtures, television and ra- 
dio cabinets, kitchen accessories and con- 
tainers for consumer goods. In fact, 
cases are being manufactured for deli- 
cate instruments, for example, that are 
identical in shape to hug them closely 
and thus give them maximum protection. 
The process is a relatively simple one 
and considerably shortens the period be- 
tween designing and production. It only 
involves clamping the plastic material, 
cut to size, to a single-die mold, heating 
it under controlled conditions and evac- 
uating the space between the sheet and 
the form. This draws the now pliable 
plastic in close contact with the mold 
and shapes it. When removed after 
cooling and hardening, the product is 
essentially finished. Preprinting the 
sheet in advance of manufacture, as in 


nes Make Short Work of Molding Plastics 


TWIN-TABLE MODEL 


This 30x50-inch machine is designed to operate on a production-line basis. 
While the man at the left is clamping a sheet of plastic on a mold for forming 
and the one at the right is removing finished work, a part is being shaped by 
the application of heat and vacuum. Single-table models are suitable for plants 


where output is light. 


the case of maps, dispenses with mask- 
ing and unmasking necessary for spray 
or brush painting. 

Among the plastics that lend them- 





THEY PLAY WITH BLOCKS TO SAVE MONEY 


These men maneuver wood-block models of shipping crates on a freight-car floor, 
both built to scale, to find out how best to load shipments from TEMCO Aircraft 
Corporation, Dallas, Tex. Before the scheme was developed by R.S. McClendon, 
general foreman of the concern’s wood shop, car loading was difficult and time- 
consuming because the crates are of different sizes and shapes. Sometimes cases 
had to be removed and rearranged to better fill the available space. Now loading 
is planned in advance by manipulating the blocks. Once they are in place, they 


serve as visual guides for the crews. 


selves to vacuum-forming are polysty- 
rene, polyethylene, acetate, butyrate and 
all vinyl polymers. Sheets up to 60 feet 
Square may be molded in a single oper- 

ation, and material from 0.001 to 0.125 f 


inch thick can be shaped under proper §.. 


heat control without noticeably affect- 
ing its strength. Parts that must be 
machined or resist stresses in use can § 
therefore be made by the process. In 
1950 there were twelve vacuum-forming 
machines in operation; today there are 
150 ranging from 17x21-inch units for 
the production of small novelties to 
48x72-inch machines for large items. 


Railears are Popular 


N SWEDEN, where the government 

operates the 10,300-mile railroad sys- 
tem which employs one man in every 
30 inhabitants, diesel engine-driven rail- 
cars are so popular that 800 additional 
units are being built, with 100 earmarked 
for 1953 delivery. They are used pr 
marily in zones of light traffic, and any- 
where from one to ten cars constitute 
a train. Each unit weighs 17.4. tons, 
as compared with 40 tons for a standard 
railway. car. Trains made up of several 
units-run at speeds up to 70 miles an 
hour and are well equipped with safety 
devices. Operation is controlled by 4 
multiple pneumatic-electric system safe- 
guarded by an oil-pressure pilot that 
cuts off the engine and disengages the 
couplings when the pressure of the lu 
bricant becomes inadequate and the radi- 
ator cooling water becomes overheated: 
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For surface grinding, cutoff and sand- 
ing jobs, Ingersoll-Rand Company has 
troduced an air-powered Angle Grind- 
srof unusual construction in that it fea- 
ures direct drive without the use of gears 
fany kind. With air at 90 psi pressure 
thas a speed of 6000 rpm. Designated 
bs Size 2FA-60, it is obtainable with 








two types of handles that may be at- 


asis. tached to either side of the grinder. One 














= is straight and the other at a 30° angle. 
th The latter can be rotated to any one 
of four positions, thus making the tool 
suitable for corner grinding or for a 
polysty- Ficht- or left-handed operator. Other 
rate and Fi sracteristics are a built-in lubricator 
o 60 feet fi. long, trouble-free service; an adjust- 
gle oper- Eble exhaust deflector on the bottom that 
to 0.125 directs the exhaust away from the work- 
rT proper by: heavy-duty ball-bearing construction 
y affect- fist reduces friction and maintenance 
must be}, , minimum; and a motor equipped 
use CaM With a muffler to lessen noise. An ad- 
wt 2 ditional model operating at 8000 rpm 
POR available for special nee. 
units for} p,, volatile nonflammable solvents 
elties 60 Kor cleaning electrical equipment have 
items. heen put on the market by Northwoods 
lar Mfg. Chemists, Inc. Designated as 
DMC and EMC, the former is sprayed 
yvernment Pn instrument panels, heavy motors and 
road sys- fhe like to rid them of oil-soaked de- 
in every [Posits, while the other is suitable for 
-iven rail- leaning small motors, which are im- 
.dditional Fmersed in the fluid in a closed tank and 
armarked Pllowed to run for three to five minutes 
used pri- finder their own power. The units are 
and any- feady for service after drying with com- 
constitute Pressed air. If of the ball-bearing type, 
17.4. tons, fhe treatment does not affect the lubri- 
standard fant in the bearings, it is claimed;. but 
of several # sleeve oiled, the reservoirs have to 
| miles an Pe drained before submergence. 
ith safety 
lied by # {| Masks used in spray painting are eas- 
stem safe- FY cleaned with safety, it is claimed, 
pilot that PY @ portable washer developed by Se- 
gages the PPanski & Associates. The machine has 
of the lu fF hinged tid through which the work 
d the radi f* Introduced and a solvent reservoir in 
verheated. he base from which the solution is forced 
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with air under 50 psi pressure through 
multiple nozzles disposed so as to cover 
every part of the mask. The solvent 
used depends upon the coating to be 
removed, and that, in turn, determines 
the length of the operating cycle, which 
is set by a timer and started by a foot- 
control valve. There are two models 
with 5- and 10-gallon tanks and clean- 
ing chambers to take masks up to 14x16 
and 16x33 inches in size, respectively. 

Radar has been helping public util- 
ities for some time to find breaks in 
overhead electrical transmission lines. 
Now it is performing a similar service 
in connection with buried cables. The 
new trouble shooter, called Radar Fault 
Locator, was developed by Common- 
wealth Edison Company and Public 
Service Company of Northern Illinois 
and is based on the same principle as 
military radar except that the impulses 
are sent over a wire instead of through 
the air. In operation, the locator is 
simply hooked up to one terminal of a 
damaged line. When energized, the im- 
pulses travel to the point of breakage 
and back to the transmitter, which re- 
cords the time it took to make the round 
trip. The approximate location of the 
fault is established simply by convert- 
ing the elapsed time into distance. 





A new line of standardized water-tube 
boilers operating in the medium pres- 
sure range (up to 250 psig) and for steam 
capacities ranging from 4000 to 30,000 
pounds per hour are being offered by 
Combustion Engineering-Superheater, 
Inc. Known as the Package Boiler, 
Type VP, it is completely shop assem- 
bled with firing equipment, setting, 
forced-draft fan and an automatic con- 
trol that proportions the air and fuel 
supply to the needs of the fluctuating 
load. Lifting lugs are provided so that 
it can be unloaded and handled by a 
crane. Designed for pressure firing of 
oil or gas or both, the unit is based 
on the long-established 2-drum, vertical- 
bent-tube arrangement with a water- 
cooled furnace in front of the convection 
surface. According to the company, its 








ratio of furnace-wall cooling to furnace 
volume is higher than that of any boiler 
of like size and kind. This assures rapid 
and efficient heat absorption, lower-tem- 
perature gas entering the convection 
bank, less slag formation and helps to 
minimize furnace maintenance. Because 
of its compactness, the Type VP needs 
a minimum of floor space and headroom. 





Automotive vehicles of any kind can 
be easily lifted front or back for serv- 
icing or repairs by a portable hoister 
of the cantilever type that is ready for 
use with no manual effort other than 
connecting an air hose. This end lift 
is being built by Homestead Valve Man- 
ufacturing Company and is powered by 
a pneumatic cylinder in a steel-channel 
frame mounted on a carriage with hand 
grips that permit moving it around in- 
doors or outdoors within reach of a 
source of compressed air. (Recommend- 
ed operating pressure 120 psi.) ‘There 
are two models with hoisting capacities 
of 3000 and 5500 pounds for passenger 
cars and trucks, respectively. The lgh‘- 





er unit, Model 3, has a maximum lift 
of 53 inches while that of Model 5 for 


heavy vehicles is 50 inches. Both are 
equipped with an automatic safety-lock 
that is said to hold them firmly at any 
one of ten working heights most con- 
venient for the man performing the job. 
Overtravel of the piston is: prevented 
by blowoff ports, which also force water 
or foreign matter out of the cylinder. 
When not in service, the hoist is upended 
for storage in approximately 30 square 
inches of space. 





Pneumatic cylinders of an improved 
key type in all standard mounts have 
been anounced by Carter Controls, Inc. 
Their outstanding feature is a cartridge 
that is designed to facilitate servicing 
and to reduce wear caused by misalign- 
ment. It is made up of a long bronze- 
rod end bearing, rod packing and a self- 
centering packing at the pivot point and 
can be withdrawn for replacement by 
a similar unit simply by removing a snap 
ring. Mounts are of cast steel and are 


:. 7S 



















an integral part of the cylinder heads, 
which are secured to the cylinder walls 
by internal locking key rings in coun- 
terbored sections that permit removal 
of the piston and rod from either end 
without damaging the packing. Pipe 


RES “Come <n Sane 


the products. To determine the effec- 
tiveness of wire, plastic and other safety 
glass, the Post Cereals Division of Gen- 
eral Foods Corporation has undertaken 
a series of tests and discovered that 
ordinary double-strength glass coated on 
both sides with a plastic solution is high- 
ly resistant to impact. When struck, 





KK 


the pane fractured, but the plastic held 
the pieces together except in the case 
of a very severe blow, while a wire- 
protected pane showered the surround- 
ing area with considerable powdered 
glass and slivers. The liquid was ap- 
plied by spray gun with air at 30 psi, 





sheet, with material, amounted to $0.025. 








With industrial diamonds in short sup- 
ply, users of diamond grinding wheels 
from 3 to 7 inches in diameter may be 
interested in a Vap-Air-Exhaust, a dual- 
purpose machine that salvages diamond 





ports can be positioned as desired be- 
cause the key-type construction permits 


rotating ends 360°. According to the 
manufacturer, the design gives a safety 
factor of ten to one in all bore sizes 
ranging from 1 4 to 8 inches with strokes 
of any length up to 18 feet. 


regulations, it applies a controlled quan- 


on the wheel. 





Many industrial plants, especially 
those handling or processing foods, must 
take great care to prevent the breakage 
iof window panes, skylights, etc., lest 
fragments of glass become mixed with 
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Complete Power Unit 

with Clutch Reduction. 
Another engineering achievement . . . the NEW Model 
VG4D V-type 4-cylinder Wisconsin Heavy-Duty Air-Cooled 
Engine, increasing the power range to 36 hp. — a power gain of more 
than 16% over the VP4D, former top engine in the line. 








7 F1t THE 
MACHINE 


The NEW Model VG4D is an exceptionally smooth-running, even-firing engine. Its light 
weight and compactness in design simplify the problem of engine installation on modern 
equipment where weight and space limitations are important factors. 


Every one of the traditional Wisconsin 4-cylinder features are built into this new model. 
These include, to name a few, tapered roller main bearings, dynamically balanced 
forged crankshaft, mirror finish on crank pins, Stellite-faced exhaust valves and valve 
seat inserts and honed cylinders for long, dependable, heavy-duty engine life. 

The Model VG4D engine is definitely Tops in Performance, delivering a maximum of 
power per pound of engine weight, at minimum operating and maintenance costs. 

We invite your request for complete detailed specifications. 


; WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


able pan at the bottom of the unit, the 
and the cost of coating a 14x20-inch 


service life of grinding wheels from two 
to three times and to effect savings j 
diamond grinding costs from 60 to as 


dust. First, in accordance with federal 


tity of coolant to the center of the 
wheel so it will be evenly distributed 
Excess coolant is drawn 
by suction into a hood, that can be 
readily adjusted and attached to any 
grinding setup. Next, an auxiliary spray 
built into the hood continually flushes 
the exhaust hose and fan to keep them 
clean for efficient operation. From the 
sludge, which collects in a large detach- 
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diamond dust can be reclaimed withou} 
difficulty. The machine was designed 
and is being built by The Shelboerg Mfg 
Company and is said to increase tha 



































much as 75 percent. 





Clogging of screens and filters of in 
dustrial oil burners is prevented, it is 
claimed, by Santolene H, a fuel-oil ad 
ditive announced by Monsanto Chem 
ical Company. A nonmetallic-base com 
pound, it inhibits the formation of sludge 
and sediment, keeps sludge already pres 
ent in suspension, and markedly checks 
corrosion. It is used in the ratio o 
3 gallons to 42,000 gallons of fuel. Ha 
that amount is adequate when mixed 
with oil to protect handling and storag¢ 
equipment against rust. 
























































Dollinger Corporation has announced 
a small pipe-line filter designed for in 













































































stallations using air or gases at pres : 
sures not exceeding 40 psi. There ar 
four models and two sizes that will tak 
either the company’s original radial-fi 
insert or fine-textured felt absorptioy 
pads. The air enters at the top and if 
directed at high velocity against the wa _ 
cat 
mis 
3 t 
rel; 
a 
tra 
un 
wil 
be 
in 
ica 
me 
mé 
co! 
ing 
mi 
to 
by aid of a deflector cup. Entraineq 
moisture and solids are trapped in thd yj 
bottom while the air rises and flows 4 p, 
low velocity through the filtering ™| fi 
dium. The radial-fin or CH Series eV] m, 
primarily to remove dirt and scale "4 j, 
an 
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the AA Series to rid air of oil and water 
vapor. A drain plug permits withdrawal 
of the condensate without shutting down 
the line, and the filter’s one-bolt con- 
struction facilitates access for inspection 
and cleaning. The models have \4-inch 
pipe connections, are 3% inches in di- 
ameter and either 64 or 10 inches long. 





The Bristol Company has announced 
a miniature pneumatic measuring in- 
strument that is designed to transmit 
readings of temperature, pressure, vacu- 
um, differential pressure and liquid level 
to recording, indicating and controlling 
receivers. Designated as the Series 650, 
it embodies standard Bristol measuring 
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elements and a transmitting mechanism 
with but one pivot and no flexures to 
cause friction and lost motion. Trans- 
mission is effected by means of air at 
3 to 15 psi pressure that has a direct 
relation to the measured quantity, and 
a pneumatic relay insures high-speed 
transmission and reliable control. The 
unit weighs 7 '4 pounds, is weatherproof, 
will operate in any position and is said to 
be sensitive to extremely small changes 
in the measured value. 





Portland cement combined with chem- 
ically mineralized wood shavings are 
molded under pressure into a building 
materia! by Durisol Incorporated. Ac- 
cording to the manufacturer, the plank- 
Ing is proof against rot, vermin and ter- 
mites; can be worked with carpenter 
tools, nailed or held in place by screws, 
clips or mortar; and covered directly 
with plastic, stucco or concrete. Called 
Durisol Plank, it is suitable for use as 
flooring, roofing and wall panels and is 
made in varying lengths up to 10 feet, 
M widtirs ranging from 16 to 24 inches, 
and 3/, and 4Y% inches thick. 
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AMERICAN 
Brake Shoe 


COMPANY 





chooses 
F 


CH-LOK 
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Mse connection is called for, 
y natural to think of Punch-Lok hose clamps. 
hese are the clamps that are locked for safety 
... locked to prevent slippage. 


That is why the Kellogg Division of the 
American Brake Shoe Company 
chooses Punch-Lok hose clamps for its 
Kellogg-American steam spray guns. 


In addition to applications such as this... 
Punch-Lok hose clamps are also used extensively 
for leakproof connections on air, 

water, and steam hose. 


See Your Near-by PUNCH-LOK Distributor 


&.'y 





"The Sign 
ofa 
Good 

Hose Clamp” 


321 North Justine Street, Chicago 7, Illinois 
(147) Apv. 16 





Direct saving of cooling water expense returns to you 
the cost of a Niagara Aero After Cooler 
in less than two years. 





How to Get 
Drier Compressed Air: 





It prevents many troubles and saves 


much expense 





@ NIAGARA AERO AFTER 
COOLER cools compressed air 
or gas below the temperature of 
the surrounding atmosphere. 
Therefore you get no further con- 
densation in your lines. You save 
much in repairs to pneumatic 
tools and equipment; you save 
much interruption to production; 
you save water damage in paint 
spraying, in air cleaning, in any 
process where compressed air 
comes in contact with your mate- 
rials or parts in manufacturing 
(sand blasting, for example). 
Niagara Aero After Cooler 
uses evaporative cooling, saving 
95% of your cooling water con- 


sumption. This saving quickly 
returns the cost of the equipment 
to the owner or makes extra cool- 
ing water available for other 
processes. 

The Niagara Aero After Cooler 
produces compressed air with 
30% to 50% less moisture than 
by ordinary cooling methods. 
Other Niagara equipment pro- 
vides bone-dry air for processes 
requiring it. 

If you have an air problem 
or a cooling problem, a Niagara 
engineer probably has an answer 
that will improve your process or 
save you operating or mainte- 
nance expense. 


Write for Bulletin 98 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. CA, 405 Lexington Ave. 


New York 17, N.Y. 


Experienced District Engineers in all Principal Cities of U. S. and Canada 
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QUOTES 


—FROM HERE AND THER 


Air Jet Solves Chip Probiem 


Raymond G. Hawkins of Oakdale 
Calif., writes in American Machinist of 
February 16: 

“In boring small cored holes in brass 
nozzles, the finished bore is very littk 
larger than the boring bar and chip 
clearance is practically nil. To over. 
come this condition, I rigged an air jet 
to throw a blast of air through the hol. 
low lathe-spindle. 

In addition to clearing the fine boring 
chips, I find that the workpiece temper. 
ature is kept lower and have been using’ 
it for this purpose even when no chip 
problem exists. If necessary, a baffle , 
can be placed at the tool end of the 
work to prevent chips from flying out.J 

The jet assembly consists of copper 
tube fittings on a pivoted arm, held in 
place with a thumbscrew. For long bar 
work the unit can be swung out of the} 


9? 


way. 


Pneumatic Transport System 
in Flour Mill 


‘Some of the world’s most advanced |. 
ideas in milling have been put to use 
in the General Mills new whole wheat 
mill at Buffalo, New York. 

For instance, air replaces bucket lifts 
in moving flour stock through . . . a net-}, 
work of streamlined 3!% in. tubes at a 
rate of 4500 fpm. Bucket elevators in}, 
the mill used to move at only 340 fpm. 
Now, with this faster system, much less 
space is taken up by transport facilities. 

A feature of the new mill is a set of 
cyclone collectors made in Switzerland. 
Fast moving, stock laden air enters the 
funnel-like cyclone chamber from the top 
and spins rapidly inside. The stock falls 























“Yes, we’re hiring, but you'll have 
to start at the bottom of 
the ladder.”’ 


CompRESSED AIR MAGAZINE 











» the bottom and air continues out the 

yp. This, say engineers, is a highly 
THER#Bgicient operation giving 99! per cent 
omplete separation of stock from the 
lom 


Oakdale, 


hinist 9 
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The Modern Millwheel, General Mills, 
Inc., Minneapolis, Minn. 


eumatice Casts for 
edical Use 


in brass 
ry little 
nd chip 
"oO over. 
n air jet 
the hol- 


“Flexible rubber bags that harden in- 
tantly when evacuated by vacuum 
pump are being used in medical treat- 
nents to quickly immobilize various por- 
ions of the body. The Flexi-Cast is 
filed with fine-grained plastic granules: 
and can be adjusted to fit around any 
part of the human body or all of it. 
It becomes very rigid when all of the 
1 of the Air is evacuated and malleable, like put- 
‘ing out." when only part of the air is removed. 
fo opper he rubber bag may also be used as a 

held in mold to make impressions of the face, 
head, or other parts of the body.” 

Chemical Processing, March, 1953 
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Nuisanee of Waste Pickle 


Liquors Solved? 
‘tem 


“Most significant advance to come to 
the front in years in the treatment of 
waste pickle liquors is the term being 
applied by experts in the field to the 
new Ruthner process, developed in Eu- 
rope and being handled in this country 
by Blaw-Knox. Waste liquors are treat- 
ed with gaseous hydrochloric acid to 
precipitate ferrous chloride and regen- 
erate pickle solution. Ferrous chloride 
is calcined to give back hydrochloric 
acid. Residual iron oxide can be sintered 
or blast furnace. Hard pressed for a 
heaper disposal method, steel compa- 
ies are taking a good look at the new 
process. A firm proposal is already in 
the works for one major installation.”’ 

Steel, March 30, 1953 
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Power from Wind 


a3 
a 


“Nearly a hundred years ago Abraham 
Lincoln said, ‘Of all the forces of nature, 
I should think the wind contains the 
largest amount of motive power.’ These 
Words were hardly prophetic, but even 
loday in the atomic-jet age windmills 
are a familiar sight on the vast cattle 
fanges of the West and on farmsteads 
— #*mote from rural electrification. With- 
n the past generation more than 1,500,- 
000 windmill heads, including wheels, 
pears and other mechanisms, have been 
Produced in this country and 800,000 
owers to accommodate them have risen, 
eccording to the American Iron & Steel 
Institute. The windmill is older than 
the Christian era, and famous inventors, 
including |.eonardo da Vinci, have con- 
Inbuted i:provements to it.” 


From th. financial section of The New 
York Ti nes 
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THE EASIEST WAY TO MAKE ENDS MEET 


VICTAULIC COUPLINGS FOR LOCK-TIGHT LEAK-PROOF 
CONNECTIONS AT EVERY JOINT UNDER PRESSURE, STRAIN 
OR VACUUM, ARE ONLY PART OF THE COMPLETE, MODERN 
VICTAULIC4-STAR KWH METHOD OF PIPING. 
YOU ARE ASSURED FAST, EFFICIENT, STREAMLINED 

CONSTRUCTION THAT SAVES $$$§ with: VICTAULIC 
FULLPLOW TEES ELQOWS (0 AND ALL TYPES oF 

FITTINGS \/ @)) ALL WIDELY ADAPTABLE AND EASY-TO 
INSTALL: PLUS CONVENIENT, PORTABLE VIC-GROOVER 
TOOLS FOR GROOVING STANDARD PIPE ENDS WITH 

SPEED AND EASE; AND QUICK, HANDY ROUST-A-BOUT 
COUPLINGS (@@ FOR PLAIN END PIPE AND ALL- 
AROUND VERSATILITY! MAKE SURE YOUR NEXT 


JOB IS ALL VICTAULIC! PROMPT AVAILABILITY 
FROM LOCAL DISTRIBUTOR STOCKS COAST-TO-COAST, 
Write today for Victaulic Catalog - Manuals Nos. 44-8B 


04 Ce” & 


Fk victauuic coupuncs © FW victavuc ruue-riow rimtincs © vic-croover toors +H Roust-s.Bour coupuincs 














VICTAULIC ¥Y METHOD OF PIPING 


THE EASIEST WAY TO MAKE ENDS MEET 


SINCE 1925 


VICTAULIC COMPANY OF AMERICA - P.O. Box 509- ELIZABETH, N. J. 


Office and Plant: -1100 Morris Ave., Union, N. J. * Telephone Elizabeth 4-2141 
West Coast: Victaulic Inc., 2330 East 8th St., Los Angeles 21 ¢ Canada: Victaulic Co. of Canada Ltd., 


406 Hopewell Ave., Toronto 10 « Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N. Y. 20, N. Y, 
COPYRIGHT 1953, BY VICTAULIC CO. OF AMERICA 
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“# NAYLOR PIPE 


you can put 


WATER WHERE YOU WANT IT 


ae eS 








For fresh water, mine discharge, or tailings, you can depend on 









Naylor light-weight pipe. 

The extra strength and safety built into this distinctive lock- 
seamed spiralwelded light-wall pipe enable you to use it on even 
the toughest piping assignments without fear of failure. 

It’s easy to handle. It’s easy to install. It performs equally 
well in high or low-pressure service on air and water lines. It’s 
the all-around, economical pipe for mining applications. 

Sizes from 4” to 30" in diameter. All types of fittings, connec- 
tions and fabrications. Write for Bulletin No. 507. 





NAYLOR PIPE 


NAYLOR PIPE COMPANY 
1245 East 92nd Street, Chicago 19, Illinois 
New York Office: 350 Madison Avenue, New York 17, New York 
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The Heat Exchange Institute has ay 
nounced release of the third edition of i, 
book on Standards for Steam Surface Coy 
densers. One of a series of eight publicationdl 
on heat-exchange apparatus, it has bee 
completely rewritten since last issued j 
1939-40 and definitions have been clarified 
Of 17 pages, it contains new data that ; 
based on tests and includes corrections jy 
heat-transfer rates for different tube mate. Rep 
rials and curves that more nearly illustrate Vest 
actual maximum performances. There js dM Ohio, 
new section on surface-condenser sizes, and 44-pag 
the chapter on vacuum-pump and rapid-@with 1 
evacuator capacities has been revised. Thelland S| 
object of the book is to help purchasergMon gal 
of condensers by setting up standards offletc. / 
heat-transfer rates and performances andff terials 
to give engineers information essential toff ¢ruct 
writing specifications and designing surface. 
condensing equipment. Copies can be ob. The 
tained through members of the Heat Ex-Mton Ci 
change Institute or from its headquarters,§Conn. 
122 East Forty-Second Street, New York@and | 
17, N. oe Price, $2.00. made 

pi a cludec 

A reference book on motors and gener-swage 
ators to assist purchasers in selecting mo-f{or gi 
tive power to meet the requirements of most {and p 
industrial applications can be obtained free 
| upon request from Allis-Chalmers Manu Sin 
| facturing Company, 1000 South SeventiethMand 1 
Street, Milwaukee, Wis. Of 50 pages, the has a 
book (51R7933) is a reprint of one section offfits ne 


Pittsbt 
reques 




















the 1952 edition of Lincoln’s Industrial-Com-§ water 
mercial Electrical Reference published by the dustri 
Electrical Modernization Bureau, Inc.every 
White Plains, N. Y. Price, $18.75. strum 

— and | 
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A flier dealing with the designing, manv- 
facturing, sharpening and reconditioning of 
microprecision broaches, bars and fittings 
for jet-plane and allied industries is offered publi 
by Cleveland Broach, Inc., 1061 East 260thfision « 
Street, Cleveland 23, Ohio. MeN: 

——___—_—_—_- pictu: 

Data on findings of a recent study offfdoub! 
failures in threaded pipe joints have beenf{reduc 
made available by the Chicago Gasket Com-fiveyor 
pany, 1275 W. North Avenue, Chicago 22, 

Ill., in Bulletin No. B7A, which also con-§ Bu 
tains information on the firm’s Graycoai{Inger 
plastic sealing compound. =| 


A 12-page bulletin (S-22-CA) issued byffrom 
The Swartwout Company, 18511 Euclidjfat m 
Avenue, Cleveland 12, Ohio, describes and300 ; 
illustrates its diaphragm-operated spring finten 
opening-and-closing regulating valves, presfsaid 
sure controllers, air locks, valve positionerffonly 
and selector panels. 




















































De 
Tobwy Manufacturing Corporation, 122! page 
El Segundo Boulevard, El Segundo, Calif.fEqui 
maker of lightweight materials-handlingg{Stre 
equipment, has issued a catalogue illustrat Hits e 
ing and describing its complete line of alv-fimini 
minum A-frames, stack racks, worktablesfiics, 
tote boxes and trucks. a 
EEE AO MN i 
Bulletin No. 2-6-1 released by AiResearcifre | 
Manufacturing Company, 9851 SepulvedffSearc 
Boulevard, Los Angeles 45, Calif., describe 
its redesigned pneumatic temperature-corB Ce 
trol unit for aircraft systems. It contaits of a 
schematic diagrams and operation and per 
formance data. 


Taylor Forge & Pipe Works, P. 0. Ba 
485, Chicago 90, IIl., is distributing 4 ™ ; 
print of a paper on Modern Steel Boltint hi 
for Piping and Pressure Vessels originall a 
presented at the seventh annual Americilgne: 
Society of Mechanical Engineers Petroleum 
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pivision Conference. Anyone interested in 
the proper selection of bolting materials can 
btain a copy free of charge. 


Technical data, construction features and 
recommended applications are included in 
the descriptive material in a bulletin on 
Hankison Condensifilter Model B-30-D that 
is designed to provide instrument-quality 
jmpressed air from ordinary shop air. 
Hankison Corporation, 951 Banksville Road, 
Pittsburgh 16, Pa., will furnish copies on 
request. 
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Republic Manufacturing Company, 1930 
West Seventy-Seventh Street, Cleveland, 
Ohio, has announced the availability of a 
{page catalogue (No. 352A) that deals 
with its needle, globe, plug, check, relief 
and special valves and contains a section 
on gauge protectors and snubbers, bleeders, 
etc. Also includes information on the ma- 
terials of which they are made and shows 
structural details. 

The Specialties Division of The Torring- 
ton Company, 500 Field Street, Torrington, 
Conn., is distributing a folder illustrating 
and listing small precision parts custom 
made of metal ‘‘at production prices.”’ In- 
cluded are such items as pins and pivots; 
swaged rods, wires and tubing; mandrels 
for grinding wheels; and abrasive points 
and polishing wheels. 


nd gener- 
cting mo- 
ts of most 
ained free 
rs Manuv- 
Seventieth 
pages, the 
section of 
strial-Com- 
hed by the 
au, Inc, 


15. 


Simplex Valve & Meter Company, 68th 
and Upland Streets, Philadelphia 42, Pa., 
has announced Bulletin 401 dealing with 
its newly developed H-Meter for measuring 
water, gas, air, sewage, sludge or other in- 
dustrial liquors. Of twenty pages, it covers 
every phase of the mercury flow-type in- 
srument of interest to consulting, plant 
and purchasing engineers. 
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Cone-Drive Gears at Work in Materials 
Handling is the title of an 8-page brochure 
published by the Cone-Drive Gears Divi- 
sion of Michigan Tool Company, 7171 East 
McNichols Road, Detroit 12, Mich. It 
pictures and describes typical uses of its 
double enveloping worm-gear sets and speed 
reducers in hoists, cranes, winches and con- 
veyors. Ask for Bulletin No. MH-53. 
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Bulletin 7277 recently made available by 
Ingersoll-Rand Company, 11 Broadway, 
New York 4, N. Y., describes its line of 
AFL process pumps ranging in capacity 
rom 20 to 550 gpm and designed to operate 
pt Maximum pressures and temperatures of 
800 psi and 500°F, respectively. They are 
Intended for medium-duty service but are 
Said to incorporate features normally found 
only in so-called heavy-duty types. 
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Denver Equipment in Every Field, a 12- 
page brochure obtainable from Denver 
Equipment Company, 1400 Seventeenth 
Street, Denver 17, Colo., lists and illustrates 
ts equipment in the fields of ore dressing, 
mining, coal flotation, ceramics, nonmetal- 
lics, oil, food processing, paper, reclamation 
pnd sewage treatment. It also describes its 
esting laboratories and the services they 
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AiReseartifre prepared to render men engaged in re- 
SepulvedifBearch. , Ask for Bulletin No. G3-B39. 
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srature-corg Celite - The Story of Diatomite is the title 
It contaisff a 28-p.ge well-illustrated brochure re- 

on and pergently published by Johns-Manville that 






should interest both the lay and the tech- 
nical man. It begins with the origin and 
"scovery of the unique deposit of diato- 
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yuting a feglaceous carth in California known as the 
Steel Boltins White Hi''s of Lompoc. Succeeding chapters 
s originally eal with the birth and development of 
11 Americatfthe diato: ite industry, mining methods and 
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purification, dry cleaning and the processing 
of foods and beverages; mineral filler for 
paints, plastics, paper, fertilizers and in- 
secticides; and high-temperature insulating 
material and catalysts. Copies may be ob- 
tained from Johns-Manville, 22 East For- 
tieth Street, New York 16, N. Y. 








What is believed to be the first complete 
and up-to-date manual on thread milling 
and thread-milling cutters has been pre- 
pared by the Detroit Tap & Tool Company, 
8615 East 8-Mile Road, Base Line, Mich. 
A copy of the 16-page illustrated book (D- 
52) will be mailed upon request written 
on company letterhead. 


General Electric Company, Schenectady 
5, N. Y., is distributing two pieces of liter- 
ature on its new line of low-voltage (under 





600 volts a-c) drawout switchgear and air 
circuit breakers used with them. Bulletin 
GEA-5915 deals with the installation and 
operation of the latter and Bulletin GEA- 
5916 with the switchgear. Both give details 
of construction and enumerate the advan- 
tages claimed for the improved electrical 
equipment. 


For the benefit of purchasing agents and 
engineers, Universal Metal Hose Company, 
2133 South Kedzie Avenue, Chicago 23, IIl., 
has published a data book covering its vari- 
ous types of flexible metal hose and acces- 
sory products, together with their dimen- 
sions, construction and applications. Other 
information such as temperature ranges is 
included. Requests for Technical Data Book 
U-111 should be addressed to A.M. Younger, 
sales manager. 
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666 Pelham Bivd., St. Paul 4, Minn. 
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Donaldson Air Cleaners meet all the rigid re- 
quirements of air compressor applications. 
Practically all dust, including elusive “extra 
fines” is removed to reduce wear on compressor 
parts; and the oil-trapping upper condensing 
element reduces oil loss from cyclical “blow 


Donaldson air compressor Air Cleaners are 
used extensively by leading manufacturers on 
units with a wide range of capacities. Write for 


DONALDSON CO., INC. 


DONALDSON CO. (Canada) LTD., Chatham, Ontario 
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CONSISTENT LOADING 


“Our Eimco turns in a consistently good load- 
ing job,” says one operator. “You can always 
depend on it although it requires only a mini- 
mum of attention and practically no main- 
tenance.” 


Eimco’s are heavy-duty machines with gear 
trains running in oil completely sealed in their 
heavy alloy-steel cases. Easy to operate, it has 
wide clean-up with automatic centering to load 
cars full all the way back. 

For rock loading there is no equal to Eimco 
performance, dependability and economy. 

Write for more information on the Eimco 
best suited to your job. 


When loading in a pitching vein the Eimco centers as it clears | | 


the muck pile — cleans up easily under the hanging wall. A y Aa4 
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. The World's Largest Manufacturers of Underground Rock Loading Machines 
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